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DATA QUALITY EVALUATION

BASIS OF DATA EVALUATION

The data were validated using guidance and quality control (QC) criteria documented in the
analytical methods; Guidance on Environmental Data Verification and Validation (EPA 2002c);
Portland Harbor RI/FS, Round 2, Quality Assurance Project Plan (QAPP) (Integral 2004); and
National Functional Guidelines for Organic and/or Inorganic Data Review (USEPA 1994, 1999 &
2002). Additional guidance for polychlorinated biphenyl (PCB) congener data validation was from the
EPA Region 10 SOP for the Validation of Method 1668 Toxic, Dioxin-like PCB Data (USEPA 1995)
and for the dioxin/furan data, EPA Region 10 SOP for the Validation of Polychlorinated Dibenzodioxin
(PCDD) and Polychlorinated Dibenzofuran (PCDF) Data (EPA 1996).

Data qualifier definitions, reason codes, and validation criteria are included as Appendix A. Data
validation reports, which discuss individual findings for cach quality control element [by sample delivery
group (SD@G)], are provided in Appendix B. Data validation worksheets and communication records are
organized by SDG and will be kept on file at EcoChem.

PROCESS FOR DATA VALIDATION

All electronic data deliverable files (EDD) were verified by comparing 100% of the field sample
results and 10% of the QC sample results to the hardcopy data package.

Ninety percent (90%) of the data received a Level III validation, which included evaluation (as
appropriate for cach method) of:

e Package completeness

e Sample chain-of-custody and sample preservation

e Analytical holding times

e Blank contamination

e Precision (replicate analyses)

e Accuracy (compound recovery)

e Chromatogram review (pesticide, PCB fractions)

e Detection limits

e Instrument performance (initial calibration, continuing calibration, tuning, sensitivity and
degradation)

All other data packages received full (Level 1V) data validation, which includes evaluation of
compound identification and quantitation (transcription and calculation checks).

A dual-tier system of primary and secondary reviewers is utilized to ensure technical correctness and
QC of the validation process; and all data validation is documented using standardized and
controlled validation worksheets and spreadsheets. These worksheets are completed for each SDG,
documenting all deficiencies, outliers and subsequent qualifiers.

After qualifiers are entered into the EcoChem database, a second party verifies 100% of the qualifier
entry. Interpretive qualifiers are then applied to the field samples and qualified data is exported to
the project database (Integral).
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SUMMARY OF DATA VALIDATION: SEMIVOLATILE ORGANIC COMPOUNDS

A total of sixty-one (61) archived sediment samples were analyzed for semivolatile organic
compounds (SVOC) for the Portland Harbor Phase 2 RI/FS. Columbia Analytical Services, Kelso,
Washington completed the SVOC analyses.

The SVOC data for the archived sediment samples were generally acceptable. A total of 133 data
points (4.5% of all archived sediment SVOC results) were of unacceptable quality and were rejected.
Eighty (80) data points were estimated because control limits were exceeded in one or more
laboratory QC samples or procedures. Qualified data points may have a larger associated bias or
may be less precise than unqualified data, but are usable for the intended purpose.

The laboratory data were evaluated in terms of completeness, holding times, instrument performance,
bias, and precision. The results of the QC procedures used during sample analyses are discussed
below.

Completeness of Data Set

Completeness is defined as the total number of usable results (results that were not rejected during
data validation) divided by the total results reported by the laboratory. The results reported by the
laboratory were greater than 95% complete for the archived sediment SVOC analyses.

The table below summarizes the sediment results that were rejected during data validation and the
associated QC item.

Number of Rejected Results Reason for Rejection
131 Surrogate % Recovery
2 MS/MSD % Recovery

Holding Times and Sample Preservation

The initial sample preservation requirement (cooler temperature of 4°C +2°) was not met for all
samples. The majority of the sample coolers were received at the laboratory with temperatures
outside the advisory control limits of 2° to 6°C, ranging from —5.6° to 0.7°C. These temperature
outliers were judged to have no impact on the data and no action was taken.

Some samples were extracted several days outside the holding time criterion of one year; however,
as all sediment samples were placed in archive and preserved by freezing at or below -20 °C, no
action was taken. All extracts were analyzed within the holding time criterion.

Instrument Performance

Initial and continuing calibrations were completed for all target analytes and met the criteria for
frequency of analysis. All initial calibration analyses met all acceptance criteria.

The continuing calibration percent difference (%D) values were reviewed to evaluate instrument
stability. When %D outliers were present, the potential bias was determined. If the %D outlier
indicated a low bias, associated positive results and detection limits were estimated (J or UJ). Ifthe
%D outlier indicated a high bias, only associated positive results were estimated (J). A total of 41
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detection limits were estimated (UJ). Overall, 1.4% of the archived sediment SVOC results were
estimated based on calibration outliers.

Method Blank Analyses

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times (5x) the concentration detected in the blank for most compounds and ten
times (10x) for phthalates. If a contaminant is detected in an associated field sample and the
concentration is less than the action level, the result is qualified as not detected (U). If the result is
also less than the reporting limit, then the result is elevated to the reporting limit. No action is taken
if the sample result is greater than the action level, or for non-detected results.

Various target analytes were detected in the method blanks. A total of 80 results (2.7% of all
archived sediment SVOC results) were qualified as not detected (U) based on method blank
contamination. The qualifiers were issued to bis(2-ethylhexyl)phthalate (31 results), di-n-butyl
phthalate (21 results), phenol (22 results), and 4-chloro-3-methylphenol (6 results).

Accuracy
Surrogate Compound Recoveries

Surrogate compounds were added to all samples. The surrogate recoveries reported by the
laboratory typically met the criteria for acceptable performance; however, surrogate recovery
outliers were present in several samples. If the outlier indicated a potential high bias, only the
associated positive results were estimated (J). If the outlier indicated a potential low bias, positive
results and reporting limits were estimated (J/UJ). [fthe recovery value was less than 10% indicating a
significant low bias, positive results were estimated and reporting limits were rejected (J/R).

Nine (9) archived sediment SVOC results (0.3 percent of the results) were estimated (J or UJ) based
on surrogate recovery outliers. A total of 131 archived sediment SVOC results (4.5% overall) were
rejected (R).

Matrix Spike Recoveries

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed at the proper frequency.
Several of the recoveries reported by the laboratory for MS/MSD analyses did not meet the criteria
for acceptable performance. FEight (8) archived sediment SVOC results (0.27% overall) were
estimated (UJ) because the control limits for MS/MSD recovery were not met. Two (2) results
(0.07% overall) were rejected (R). Results were rejected when the %R value was less than 10%,
indicating an extremely low bias.

Laboratory Control Sample Recoveries

Laboratory control sample/laboratory control sample duplicate (LCS/LCSD) analyses associated
with the SVOC samples met the criteria for frequency of analysis. The recoveries of 2.,4-
dimethylphenol and 4,6-dinitro-2-methylphenol from one LCS/LCSD set were less than the lower
control limits. These compounds were not detected in the associated samples; reporting limits for
these compounds were estimated (UJ) due to the potential low bias. A total of 22 data points (0.75%
of the SVOC results) were estimated.
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Precision

MS/MSD and LCS/LCSD analyses were evaluated for laboratory precision. Several of the relative
percent difference (RPD) values for the MS/MSD analyses did not meet the criteria for acceptable
performance. For MS/MSD precision outliers, qualifiers were issued only if the affected compound
was detected in the parent sample or was also qualified due to recovery outliers. One data point was
estimated (UJ) during the quality assurance review because control limits for RPD values were not
met.

Method Detection Limits and Method Reporting Limits

To try to meet the project analytical concentration goals (ACG), the laboratory reported non-detects at
the method detection limits (MDLs), adjusted for sample size, percent moisture, and any dilution
factor. These method reporting limits (MRLs) ranged from 1.5 ng/Kg to 150,000 png/Kg for the non-
detected results, with roughly 27% of the results greater than 10 pg/Kg. The ACG were not met for
several of the SVOC compounds.

Field Quality Control Samples

No field QC samples were analyzed with the archived sediments. Field QC samples (field rinsates
and field replicates) were previously analyzed when the sediments were originally collected.
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SUMMARY OF DATA VALIDATION: POLYCYCLIC AROMATIC HYDROCARBONS

A total of sixty-three (63) archived sediment samples were analyzed for polycyclic aromatic
hydrocarbon compounds (PAH) for the Portland Harbor Phase 2 RI/FS. Columbia Analytical
Services, Kelso, Washington completed the PAH analyses.

The PAH data for the archived sediment samples were generally acceptable. No data were rejected
for any reason. One data point was estimated, and forty data points (3.5% of all archived sediment
PAH results) were qualified based on laboratory blank contamination. These qualified data points
may have a larger associated bias or may be less precise than unqualified data, but are usable for the
intended purpose.

The laboratory data were evaluated in terms of completeness, holding times, instrument performance,
bias, and precision. The results of the QC procedures used during sample analyses are discussed
below.

Completeness of Data Set

Completeness is defined as the total number of usable results (results that were not rejected during
data validation) divided by the total results reported by the laboratory. The results reported by the
laboratory were 100% complete for the archived sediment PAH analyses.

Holding Times and Sample Preservation

The initial sample preservation requirement (cooler temperature of 4°C £2°) was not met for all
samples. The majority of the sample coolers were received at the laboratory with temperatures
outside the advisory control limits of 2° to 6°C, ranging from —5.6° to 0.7°C. These temperature
outliers were judged to have no impact on the data and no action was taken.

Some samples were extracted several days outside the holding time criterion of one year; however,
as all sediment samples were placed in archive and preserved by freezing at or below -20 °C, no
action was taken. All extracts were analyzed within the holding time criterion.

Instrument Performance

Initial and continuing calibrations were completed for all target analytes and met the criteria for
frequency of analysis. All initial calibrations met all acceptance criteria.

The continuing calibration percent difference (%D) values were reviewed to evaluate instrument
stability. Several %D outliers were noted; however, the associated results were from dilution
analyses that were not reported. No data were affected.

Method Blank Analyses

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times (5X) the concentration detected in the blank. Ifa contaminant is detected in
an associated field sample and the concentration is less than the action level, the result is qualified as
not detected (U). If the result is also less than the reporting limit, then the result is elevated to the
reporting limit. No action is taken if the sample result is greater than the action level, or for
non-detected results.
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Various target analytes were detected in the method blanks. A total of forty (40) results (3.5% of all
archived sediment PAH results) were qualified as not detected (U) based on method blank
contamination. The qualifiers were issued to 25 results for naphthalene, four results for dibenz(a,h)-
anthracene, two results for benzo(k)fluoranthene, and one result each for anthracene, benz(a)-
anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, chrysene, fluoranthene, indeno(1,2,3-cd)pyrene,
phenanthrene, and pyrene.

Accuracy
Surrogate Compound Recoveries

Surrogate compounds were added to all samples. The surrogate recoveries reported by the
laboratory typically met the criteria for acceptable performance; however, surrogate recovery
outliers were present in several samples. Since only one surrogate outlier was present, or since the
outliers were due to required dilution factors, the data were judged not affected and no action was
taken.

Matrix Spike Recoveries

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed at the proper frequency.
Several of the recoveries reported by the laboratory for MS/MSD analyses did not meet the criteria
for acceptable performance. One PAH result was estimated (J) because the control limits for
MS/MSD recovery were not met.

Laboratory Control Sample Recoveries

Laboratory control sample (LCS) analyses met the criteria for frequency of analysis. The recoveries
reported by the laboratory generally met the criteria for acceptable performance. Several outliers
were noted; however, the outliers were due to an isolated extraction error and no data were affected.

Precision

MS/MSD and LCS/LCSD analyses were evaluated for laboratory precision. Several of the relative
percent difference (RPD) values for the MS/MSD and LCS/LCSD analyses did not meet the
acceptance criteria. However, the associated data were judged as not affected and no action was taken.

Method Detection Limits and Method Reporting Limits

The laboratory reported non-detects at the method detection limits (MDLs), adjusted for sample size
and any dilution factor. These method reporting limits (MRLs) ranged from 0.21 to 2.8 ug/Kg for the
non-detected results, with one acenaphthylene result at 23 ng/Kg.

Field Quality Control Samples

No field QC samples were analyzed with the archived sediments. Field QC samples (field rinsates
and field replicates) were previously analyzed when the sediments were originally collected.
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SUMMARY OF DATA VALIDATION: PESTICIDE COMPOUNDS

A total of eighty-eight (88) archived sediment samples were analyzed for pesticide compounds for
the Portland Harbor Phase 2 RI/FS. Columbia Analytical Services, Kelso, Washington completed
the pesticides analyses.

The pesticide data for the archived sediment samples were generally acceptable. No data were
rejected for any reason. A total of 589 data points (21.6% of all archived sediment pesticide results)
were estimated because control limits were exceeded in one or more laboratory quality control (QC)
samples or procedures. These qualified data points may have a larger associated bias or may be less
precise than unqualified data, but are usable for the intended purpose.

The laboratory data were evaluated in terms of completeness, holding times, instrument performance,
bias, and precision. The results of the QC procedures used during sample analyses are discussed
below. Note that many of the data points were estimated for more than one reason, so the numbers
cited below add up to more than 589 data points.

Completeness of Data Set

Completeness is defined as the total number of usable results (results that were not rejected during
data validation) divided by the total results reported by the laboratory. The results reported by the
laboratory were 100% complete for the archived sediment pesticide analyses.

Holding Times and Sample Preservation

The initial sample preservation requirement (cooler temperature of 4°C £2°) was not met for all
samples. The majority of the sample coolers were received at the laboratory with temperatures
outside the advisory control limits of 2° to 6°C, ranging from —5.6° to 0.7°C. These temperature
outliers were judged to have no impact on the data and no action was taken.

Some samples were extracted several days outside the holding time criterion of one year; however,
as all sediment samples were placed in archive and preserved by freezing at or below -20 °C, no
action was taken. All extracts were analyzed within the holding time criterion.

Instrument Performance
Calibrations

Initial and continuing calibrations were completed for all target analytes and met the criteria for
frequency of analysis. All initial calibrations met all acceptance criteria.

The continuing calibration (CCAL) percent difference (%D) values were used to evaluate instrument
stability. The %D values for hexachlorobutadiene were outside the control limits in five of the
CCALs, and the toxaphene %D values were outside of the control limits in two of the CCAL. When
%D outliers were present, the potential bias was determined. If the %D outlier indicated a low bias,
associated positive results and detection limits were estimated (J or UJ). Ifthe %D outlier indicated a
high bias, only associated positive results were estimated (J). A total of 16 detection limits were
estimated (UJ). Overall, 0.57% of the archived sediment pesticide results were estimated based on
calibration outliers.
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EndrinIDDT Breakdown

Performance evaluation mixtures (PEM) were analyzed at the proper frequency to measure percent
breakdown of 4,4'-DDT and endrin. All breakdown values were acceptable.

Method Blank Analyses

Method blanks were analyzed at the required frequency. Various target analytes were detected in
several of the method blanks. However, the compounds were not detected in the associated samples,
SO N0 action was necessary.

Accuracy
Surrogate Compound Recoveries

Surrogate compounds were added to all samples. The surrogate recoveries reported by the
laboratory typically met the criteria for acceptable performance; however, surrogate recovery
outliers were present in several samples. Since only one surrogate outlier was present, or since the
outliers were due to required dilution factors, the data were judged not affected and no action was
taken.

Matrix Spike Recoveries

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed at the proper frequency.
Several of the recoveries reported by the laboratory for MS/MSD analyses did not meet the criteria
for acceptable performance. Twenty-one (21) archived sediment pesticides results (0.77% overall)
were estimated (J or UJ) because the control limits for MS/MSD recovery were not met.

Laboratory Control Sample Recoveries

Laboratory control sample (LCS) analyses met the criteria for frequency of analysis. Several of the
recoveries reported by the laboratory for LCS analyses did not meet the criteria for acceptable
performance. Since the LCS outliers indicated a potential low bias, associated positive results and
reporting limits were affected. A total of 315 results were estimated (J or UJ) based on LCS
recovery outliers. This represents 11.5% of all archived sediment pesticide results.

Precision

MS/MSD and LCS/LCSD analyses were evaluated for laboratory precision. Three relative percent
difference (RPD) values were outside the acceptance limits in the MS/MSD analyses. The affected
compounds were estimated (J or UJ) in the parent samples. The three (3) qualifiers represent 0.11%
of the pesticide results.

Method Detection Limits and Method Reporting Limits

To try to meet the project analytical concentration goals (ACG), the laboratory reported non-detects at
the method detection limits (MDLs), adjusted for sample size and any dilution factor. The reporting
limits for non-detected results ranged from 0.039 pg/Kg to 250 png/Kg (with toxaphene non-detects
extending up to 5300 ng/Kg) for the non-detected results. The ACG were not met for several of the
pesticides. No action was taken.
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Compound ldentification

The results from the two analytical columns were compared for agreement. In cases where the RPD
value between the two columns was greater than 40% the reported result was “P” flagged by the
laboratory. As the elevated RPD value may indicate the presence of an interferent that may result in
a high bias, the associated results were estimated (J). Ifthe RPD value was greater than 60%, the
result was qualified as a tentative identification (NJ). A total of 154 data points (5.6% of all
archived sediment pesticide data points, and 30% of all positive results for pesticides) were
estimated (J) and 124 data points (4.5% of all pesticide results, and 21.1% of all detected pesticide
results) were qualified as tentative identifications (NJ). Overall, 54% of the detected pesticide
results are affected by interference.

Field Quality Control Samples

No field QC samples were analyzed with the archived sediments. Field QC samples (field rinsates
and field replicates) were previously analyzed when the sediments were originally collected.
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SUMMARY OF DATA VALIDATION: POLYCHLORINATED BIPHENYL (PCB)
COMPOUNDS

A total of ninety-eight (98) archived sediment samples were analyzed for PCB compounds for the
Portland Harbor Phase 2 RI/FS. Columbia Analytical Services, Kelso, Washington completed the
pesticides analyses.

The PCB data for the archived sediment samples were generally acceptable. No data were rejected
for any reason. A total of41 data points (4.9% of all archived sediment PCB results) were estimated
because control limits were exceeded in one or more laboratory quality control (QC) samples or
procedures. These qualified data points may have a larger associated bias or may be less precise
than unqualified data, but are usable for the intended purpose.

The laboratory data were evaluated in terms of completeness, holding times, instrument performance,
bias, and precision. The results of the QC procedures used during sample analyses are discussed
below.

Completeness of Data Set

Completeness is defined as the total number of usable results (results that were not rejected during
data validation) divided by the total results reported by the laboratory. The results reported by the
laboratory were 100% complete for the archived sediment PCB analyses.

Holding Times and Sample Preservation

The initial sample preservation requirement (cooler temperature of 4°C +2°) was not met for all
samples. The majority of the sample coolers were received at the laboratory with temperatures
outside the advisory control limits of 2° to 6°C, ranging from —5.6° to 0.7°C. These temperature
outliers were judged to have no impact on the data and no action was taken.

Some samples were extracted several days outside the holding time criterion of one year; however,
as all sediment samples were placed in archive and preserved by freezing at or below -20 °C, no
action was taken. All extracts were analyzed within the holding time criterion.

Instrument Performance
Calibrations

Initial and continuing calibrations were completed for all reported analytes at the proper frequency.
All initial and continuing calibrations met all acceptance criteria.

Method Blank Analyses

Method blanks were analyzed at the appropriate frequency. No target analytes were detected in any
method blank.
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Accuracy
Surrogate Compound Recoveries

Surrogate compounds were added to all samples. The surrogate recoveries reported by the
laboratory typically met the criteria for acceptable performance; however, surrogate recovery
outliers were present in one sample due to a required dilution factor. The data were judged not
affected and no action was taken.

Matrix Spike Recoveries

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed at the proper frequency.
Two of the recoveries reported by the laboratory for MS/MSD analyses did not meet the criteria for
acceptable performance. As the recoveries indicated a potential high bias and as the affected
compounds were not detected in the associated samples, no action was taken.

Laboratory Control Sample Recoveries

Laboratory control sample (LLCS) analyses met the criteria for frequency of analysis. The recoveries
reported by the laboratory met the criteria for acceptable performance.

Precision

MS/MSD and LCS/LCSD analyses were evaluated for laboratory precision. The relative percent
difference (RPD) values reported by the laboratory met the criteria for acceptable performance.

Method Detection Limits and Method Reporting Limits

To meet the project analytical concentration goals (ACG), the laboratory reported non-detects at the
method detection limits (MDLs), adjusted for sample size, percent moisture, and any dilution factor.
These method reporting limits (MRLs) ranged from 1.4 ng/Kg to 18,000 ng/Kg for the non-detected
results.

The analytical concentration goal (ACG) of 0.004 ug/Kg was not met, and the QAPP MRL of
4 ng/Kg was not met for 113 of the reported PCB non-detects. In some cases, the laboratory
elevated the detection limit and flagged the result (“Ui”") due to background interference. No action
was taken.

Compound ldentification

The results from the two analytical columns were compared for agreement. In cases where the RPD
value between the two columns was greater than 40% the reported result was “P” flagged by the
laboratory. As the elevated RPD value may indicate the presence of an interferent that may result in
a high bias, the associated results were estimated (J). If the RPD value was greater than 60%, the
result was qualified as a tentative identification (NJ). A total of 36 data points (4.3% of all archived
sediment PCB data points, and 30% of all positive results for PCB compounds) were estimated (J)
and five (5) data points (0.6% of all PCB results, and 4.1% of all detected PCB results) were
qualified as tentative identifications (NJ). Overall, 33.6% of the detected PCB results are affected by
interference.
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Field Quality Control Samples

No field QC samples were analyzed with the archived sediments. Field QC samples (field rinsates
and field replicates) were previously analyzed when the sediments were originally collected.
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SUMMARY OF DATA VALIDATION: CHLORINATED PHENOLS

A total of sixty (60) archived sediment samples were analyzed for chlorinated phenolic compounds
for the Portland Harbor Phase 2 RI/FS. Columbia Analytical Services, Kelso, Washington
completed the phenols analyses.

The phenols data for the archived sediment samples were generally acceptable. No data were
rejected for any reason. A total of four (4) data points (1.3% of all archived sediment phenols
results) were estimated because control limits were exceeded in one or more laboratory quality
control (QC) samples or procedures. These qualified data points may have a larger associated bias
or may be less precise than unqualified data, but are usable for the intended purpose.

The laboratory data were evaluated in terms of completeness, holding times, instrument performance,
bias, and precision. The results of the QC procedures used during sample analyses are discussed
below.

Completeness of Data Set

Completeness is defined as the total number of usable results (results that were not rejected during
data validation) divided by the total results reported by the laboratory. The results reported by the
laboratory were 100% complete for the archived sediment phenols analyses.

Holding Times and Sample Preservation

The initial sample preservation requirement (cooler temperature of 4°C £2°) was not met for all
samples. The majority of the sample coolers were received at the laboratory with temperatures
outside the advisory control limits of 2° to 6°C, ranging from —5.6° to 0.7°C. These temperature
outliers were judged to have no impact on the data and no action was taken.

Some samples were extracted several days outside the holding time criterion of one year; however,
as all sediment samples were placed in archive and preserved by freezing at or below -20 °C, no
action was taken. All extracts were analyzed within the holding time criterion.

Instrument Performance

Initial and continuing calibrations were completed for all target analytes and met the criteria for
frequency of analysis. All initial and continuing calibration analyses met acceptance criteria.

Method Blank Analyses

Method blanks were analyzed at the appropriate frequency. No target analytes were detected in any
method blank.

Accuracy

Surrogate Compound Recoveries

Surrogate compounds were added to all field and QC samples. All surrogate recovery values met the
criteria for acceptable performance.
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Matrix Spike Recoveries

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed at the appropriate
frequency. All MS/MSD recovery values were acceptable.

Laboratory Control Sample Recoveries

Laboratory control sample (LCS) analyses met the criteria for frequency of analysis. The recoveries
reported by the laboratory met the criteria for acceptable performance.

Precision

MS/MSD and LCS/LCSD analyses were evaluated for laboratory precision. All of the relative
percent difference (RPD) values were acceptable.

Method Detection Limits and Method Reporting Limits

The laboratory reported non-detects at the method detection limits (MDL), adjusted for sample size
and any dilution factor. These method reporting limits (MRL) ranged from 0.31 to 68 ng/Kg for the
non-detected results. These met the MRL values from the QAPP.

Compound ldentification

The results from the two analytical columns were compared for agreement. In cases where the RPD
value between the two columns was greater than 40% the reported result was “P” flagged by the
laboratory. As the elevated RPD value may indicate the presence of an interferent that may result in
a high bias, the associated results were estimated (J). Four (4) data points (1.3% of all archived
sediment phenols data points) were estimated (J).

Field Quality Control Samples

No field QC samples were analyzed with the archived sediments. Field QC samples (field rinsates
and field replicates) were previously analyzed when the sediments were originally collected.
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SUMMARY OF DATA VALIDATION: ORGANOTINS

Five (5) archived sediment samples were analyzed for organotin compounds for the Portland Harbor
Phase 2 RI/FS. Columbia Analytical Services, Kelso, Washington completed the organotin analyses.

The organotin data for the archived sediment samples were generally acceptable. No data were
rejected for any reason. One data point (5.0% of all archived sediment organotin results) were
estimated because control limits were exceeded in one or more laboratory quality control (QC)
samples or procedures. These qualified data points may have a larger associated bias or may be less
precise than unqualified data, but are usable for the intended purpose.

The laboratory data were evaluated in terms of completeness, holding times, instrument performance,
bias, and precision. The results of the QC procedures used during sample analyses are discussed
below.

Completeness of Data Set

Completeness is defined as the total number of usable results (results that were not rejected during
data validation) divided by the total results reported by the laboratory. The results reported by the
laboratory were 100% complete for the archived sediment organotin analyses.

Holding Times and Sample Preservation

The initial sample preservation requirement (cooler temperature of 4°C £2°) was not met for all
samples. The majority of the sample coolers were received at the laboratory with temperatures
outside the advisory control limits of 2° to 6°C, ranging from —5.6° to 0.7°C. These temperature
outliers were judged to have no impact on the data and no action was taken.

Some samples were extracted several days outside the holding time criterion of one year; however,
as all sediment samples were placed in archive and preserved by freezing at or below -20 °C, no
action was taken. All extracts were analyzed within the holding time criterion.

Instrument Performance

Initial and continuing calibrations were completed for all target analytes and met the criteria for
frequency of analysis. All initial and continuing calibration analyses met acceptance criteria.

Method Blank Analyses

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times (5X) the concentration detected in the blank. Ifa contaminant is detected in
an associated field sample and the concentration is less than the action level, the result is qualified as
not detected (U). If the result is also less than the reporting limit, then the result is elevated to the
reporting limit. No action is taken if the sample result is greater than the action level, or for
non-detected results.

A positive value for tri-n-butyltin was detected in one of the method blanks. The tri-n-butyltin result
in one sample was qualified as not detected (U) at the reported concentration based on method blank
contamination.
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Accuracy

Surrogate Compound Recoveries

A surrogate compound was added to all field and QC samples. All surrogate recovery values met
the criteria for acceptable performance.

Matrix Spike Recoveries

Matrix spike/matrix spike duplicate (MS/MSD) analyses were performed at the appropriate
frequency. All MS/MSD recovery values were acceptable.

Laboratory Control Sample Recoveries

Laboratory control sample (LCS) analyses met the criteria for frequency of analysis. The recoveries
reported by the laboratory met the criteria for acceptable performance.

Precision

LCS/LCSD analyses were evaluated for laboratory precision. All of the relative percent difference
(RPD) values were acceptable.

Method Detection Limits and Method Reporting Limits

The laboratory reported non-detects at the method detection limits (MDL), adjusted for sample size
and any dilution factor. These method reporting limits (MRL) ranged from 0.084 to 0.17 pug/Kg for
the non-detected results. These met the MRL values from the QAPP.

Compound ldentification

The results from the two analytical columns were compared for agreement. In cases where the RPD
value between the two columns was greater than 40% the reported result was “P” flagged by the
laboratory. As the elevated RPD value may indicate the presence of an interferent that may result in
a high bias, the associated results were estimated (J). One (1) data point (5.0% of all archived
sediment organotin data points) was estimated (J).

Field Quality Control Samples

No field QC samples were analyzed with the archived sediments. Field QC samples (field rinsates
and field replicates) were previously analyzed when the sediments were originally collected.
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SUMMARY OF DATA VALIDATION: FUELS

A total of forty-four (44) archived sediment samples were analyzed for fuels [diesel range organics
(DRO) and residual range organics (RRO)] for the Portland Harbor Phase 2 RI/FS. Columbia
Analytical Services, Kelso, Washington completed the phenols analyses.

The fuels data for the archived sediment samples were generally acceptable. No data were rejected
for any reason. A total of fifty-seven (57) data points (58.2% of all archived sediment fuels results)
were estimated because control limits were exceeded in one or more laboratory quality control (QC)
samples or procedures. These qualified data points may have a larger associated bias or may be less
precise than unqualified data, but are usable for the intended purpose.

The laboratory data were evaluated in terms of completeness, holding times, instrument performance,
bias, and precision. The results of the QC procedures used during sample analyses are discussed
below.

Completeness of Data Set

Completeness is defined as the total number of usable results (results that were not rejected during
data validation) divided by the total results reported by the laboratory. The results reported by the
laboratory were 100% complete for the archived sediment phenols analyses.

Holding Times and Sample Preservation

The initial sample preservation requirement (cooler temperature of 4°C +2°) was not met for all
samples. The majority of the sample coolers were received at the laboratory with temperatures
outside the advisory control limits of 2° to 6°C, ranging from —5.6° to 0.7°C. These temperature
outliers were judged to have no impact on the data and no action was taken.

Some samples were extracted several days outside the holding time criterion of one year; however,
as all sediment samples were placed in archive and preserved by freezing at or below -20 °C, no
action was taken. All extracts were analyzed within the holding time criterion.

Instrument Performance

Initial and continuing calibrations were completed for all target analytes and met the criteria for
frequency of analysis. All initial and continuing calibration analyses met acceptance criteria.

Method Blank Analyses

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times (5X) the concentration detected in the blank. Ifa contaminant is detected in
an associated field sample and the concentration is less than the action level, the result is qualified as
not detected (U). If the result is also less than the reporting limit, then the result is elevated to the
reporting limit. No action is taken if the sample result is greater than the action level, or for
non-detected results.
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Method blanks are used to evaluate all associated samples, including field blanks. Any remaining
positive results in the field blanks are used to evaluate all associated samples. RRO was reported in
two of the method blanks. Four (4) data points (4.1% of all subsurface sediment fuels results) were
qualified as not detected (U) based on method blank contamination.

Accuracy

Surrogate Compound Recoveries

Surrogate compounds were added to all field and QC samples. All surrogate recovery values met the
criteria for acceptable performance.

Matrix Spike Recoveries

Matrix spike/matrix spike duplicate (MS/MSD) analyses are not performed with fuels analyses.

Laboratory Control Sample Recoveries

Laboratory control sample (LCS) analyses met the criteria for frequency of analysis. The recoveries
reported by the laboratory met the criteria for acceptable performance.

Precision

Laboratory duplicate analyses were evaluated for laboratory precision. All of the relative percent
difference (RPD) values were acceptable.

Method Detection Limits and Method Reporting Limits

To meet the project method reporting limit (MRL) goal of 25 mg/Kg for the DRO and 100 mg/Kg for
the RRO, the laboratory reported non-detects at the method detection limits (MDLs), adjusted for
sample size, percent moisture, and any dilution factor. These MRLs ranged from 4.4 mg/Kg to
5.5 mg/Kg for the DRO and 4.1 mg/Kg to 4.6 mg/Kg for the RRO non-detected results.

Compound ldentification

Several different flags were used by the laboratory to provide information about the reported results.
These flags indicated that the pattern in the sample did not match the calibration standard. During
validation, the data were estimated (J) to indicate that the reported result may not accurately reflect
the concentration of fuels present in the sample. A total of 57 data points (58.2% of all subsurface
sediment fuels data points) were estimated.

Field Quality Control Samples

No field QC samples were analyzed with the archived sediments. Field QC samples (field rinsates
and field replicates) were previously analyzed when the sediments were originally collected.

pmd 3/22/2006 2:40:00 PM Fuels DQE - 2 EcoChem, Inc.

XABO101_PH-RIFS_LWG\B010148G\Working Files\R2A Archived Core Sediment Data ReportVAppendix C - EcoChem DV Reports (on CD)\AppC_C22107001_DQE.doc

ANCO03365

BZT0O104(e)003365



SUMMARY OF DATA VALIDATION: DIOXIN/FURAN COMPOUNDS

Fifty-four (54) archived sediment samples were analyzed for dioxin and furan compounds for the
Portland Harbor Phase 2 RI/FS. Columbia Analytical Services, Houston, Texas completed the
analyses.

The dioxin/furan data for the archived sediment samples were generally acceptable. No data were
rejected for any reason. A total of forty-eight (48) data points (3.4% of all archived sediment
dioxin/furan results) were estimated because control limits were exceeded in one or more laboratory
quality control (QC) samples or procedures. These qualified data points may have a larger
associated bias or may be less precise than unqualified data, but are usable for the intended purpose.

The laboratory data were evaluated in terms of completeness, holding times, instrument performance,
bias, and precision. The results of the QC procedures used during sample analyses are discussed
below.

Completeness of Data Set

Completeness is defined as the total number of usable results (results that were not rejected during
data validation) divided by the total results reported by the laboratory. The results reported by the
laboratory were 100% complete for the archived sediment dioxin/furan analyses.

Holding Times and Sample Preservation

The initial sample preservation requirement (cooler temperature of 4°C +2°) was not met for all
samples. The majority of the sample coolers were received at the laboratory with temperatures
outside the advisory control limits of 2° to 6°C, ranging from —5.6° to 0.7°C. These temperature
outliers were judged to have no impact on the data and no action was taken.

Some samples were extracted several days outside the holding time criterion of one year; however,
as all sediment samples were placed in archive and preserved by freezing at or below -20 °C, no
action was taken. All extracts were analyzed within the holding time criterion.

Instrument Performance

Initial and continuing calibrations were completed for all target analytes and met the criteria for
frequency of analysis. All initial calibration analyses met all acceptance criteria.

The continuing calibration percent difference (%D) values were reviewed to evaluate instrument
stability. When %D outliers were present, the potential bias was determined. If the %D outlier
indicated a low bias, associated positive results and detection limits were estimated (J or UJ). Ifthe
%D outlier indicated a high bias, only associated positive results were estimated (J). Two (2) results
were estimated (J). Overall, 0.14% of the archived sediment dioxin/furan results were estimated
based on calibration outliers.
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Method Blank Analyses

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times (5X) the concentration detected in the blank. Ifa contaminant is detected in
an associated field sample and the concentration is less than the action level, the result is qualified as
not detected (U). If the result is also less than the reporting limit, then the result is elevated to the
reporting limit. No action is taken if the sample result is greater than the action level, or for non-
detected results.

Method blanks were analyzed at the appropriate frequency. Several target analytes were detected in
the method blanks. A total of thirty (30) results (2.1% of all archived sediment dioxin/furan results)
were qualified as not detected (U) based on method blank contamination. The qualifiers were issued
to 19 results for OCDF, four results for 1234678-HpCDF, four results for OCDD, and three results
for 1234678-HpCDD.

Accuracy
Labeled Compound Recoveries

Labeled compounds were added to all field and QC samples. The labeled compound recoveries
reported by the laboratory typically met the criteria for acceptable performance; however, recovery
outliers were present in several samples. All of the labeled compound percent recovery (%R)
outliers indicated a potential high bias, positive results for associated target analytes were estimated
(J). A total of 16 dioxin/furan results (0.98% of all archived sediment results) were estimated based
on labeled compound recovery outliers.

Matrix Spike Recoveries

Matrix and duplicate matrix spike (MS/MSD) analyses were not performed. Accuracy was assessed
using the labeled compound and ongoing precision and recovery (OPR) analyses.

Ongoing Precision and Recovery Sample Recoveries

OPR analyses met the criteria for frequency of analysis. The recoveries reported by the laboratory
met the criteria for acceptable performance.

Precision

Laboratory duplicate analyses were evaluated for laboratory precision. Several of the relative
percent difference (RPD) values for the duplicate analyses did not meet the criteria for acceptable
performance. For laboratory duplicate precision outliers, qualifiers were issued only if the affected
compound was detected in the parent sample. Twenty-two (22) data points (1.5% of all archived
sediment dioxin/furan results) were estimated (J or UJ) during the quality assurance review because
control limits for RPD values were not met.

Method Detection Limits and Method Reporting Limits

To try to meet the project analytical concentration goals (ACG), the laboratory reported non-detects at
the method detection limits (MDLs), adjusted for sample size, percent moisture, and any dilution
factor. These method reporting limits (MRLs) ranged from 0.005 pg/g to 0.414 pg/g for the non-
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detected results. However, the ACG were not met for most dioxin/furan congeners. No action was
taken.

Compound ldentification and Quantitation

Flags were used by the laboratory to provide information about the reported results. A “K” flag
indicates that a peak was detected at the correct retention time for the target analyte; however, the
ion abundance ratio criteria were not met. The reported result is an EMPC (estimated maximum
possible concentration) value, which is essentially an elevated detection limit. Data flagged “K” by
the laboratory were qualified as not detected (U) to make this relationship clear to the data user.
Forty-five (45) data points (3.2% of all archived sediment dioxin/furan data points) were qualified as
not detected because the ion abundance ratio criteria were not met.

A laboratory “E” flag indicates that the reported result is greater than the upper calibration range
established by the initial calibration. If no dilution analysis was performed, the “E” flagged data
were estimated (J). Ten (10) data points (0.70% of all archived sediment dioxin/furan data points)
were estimated based on calibration range exceedance.

Field Quality Control Samples

No field QC samples were analyzed with the archived sediments. Field QC samples (field rinsates
and field replicates) were previously analyzed when the sediments were originally collected.
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SUMMARY OF DATA VALIDATION: PCB CONGENERS

Thirty (30) archived sediment samples were analyzed for polychlorinated biphenyl (PCB) congeners
for the Portland Harbor Phase 2 RI/FS. Two equipment rinsate blanks were also analyzed. Samples
were analyzed by Alta Analytical Laboratories, El Dorado Hills, California.

The PCB congener data for the archived sediment samples were generally acceptable. Four (4) data
points (0.07% of all archived sediment PCB congener results) were estimated because control limits
were exceeded in one or more laboratory quality control (QC) samples or procedures. These
qualified data points may have a larger associated bias or may be less precise than unqualified data,
but are usable for the intended purpose.

The laboratory data were evaluated in terms of completeness, holding times, instrument performance,
bias, and precision. The results of the QC procedures used during sample analyses are discussed
below.

Completeness of Data Set

Completeness is defined as the total number of usable results (results that were not rejected during
data validation) divided by the total results reported by the laboratory. The results reported by the
laboratory were 100% complete for the archived sediment PCB congener analyses.

Holding Times and Sample Preservation

The initial sample preservation requirement (cooler temperature of 4°C £2°) was not met for all
samples. The majority of the sample coolers were received at the laboratory with temperatures
outside the advisory control limits of 2° to 6°C, ranging from —5.6° to 0.7°C. These temperature
outliers were judged to have no impact on the data and no action was taken.

Some samples were extracted several days outside the holding time criterion of one year; however,
as all sediment samples were placed in archive and preserved by freezing at or below -20 °C, no
action was taken. All extracts were analyzed within the holding time criterion.

Instrument Performance

Initial and continuing calibrations were completed for all target analytes and met the criteria for
frequency of analysis. All calibrations met all acceptance criteria.

All other instrument performance criteria were met by the laboratory.

Method Blank Analyses

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times (5X) the concentration detected in the blank. Ifa contaminant is detected in
an associated field sample and the concentration is less than the action level, the result is qualified as
not detected (U). If the result is also less than the reporting limit, then the result is elevated to the
reporting limit. No action is taken if the sample result is greater than the action level, or for
non-detected results.
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Method blanks are used to evaluate all associated samples, including field blanks. Any remaining
positive results in the field blanks are used to evaluate all associated samples.

Method blanks were analyzed at the appropriate frequency. A total of fifty-eight (58) results (0.96%
of all archived sediment PCB congener results) were qualified as not detected (U) based on method
blank contamination. The congeners most frequently qualified due to method blank contamination

were PCB169, PCB11, and PCB208.

Accuracy

Labeled Compound Recoveries

Labeled compounds were added to all field and QC samples. The recoveries reported by the
laboratory met the criteria for acceptable performance.

Matrix Spike Recoveries

Matrix and duplicate matrix spike (MS/MSD) analyses were not performed. Accuracy was assessed
using the labeled compound and ongoing precision and recovery (OPR) analyses.

Ongoing Precision and Recovery Sample Recoveries

OPR analyses met the criteria for frequency of analysis. The recoveries reported by the laboratory
met the criteria for acceptable performance.

Precision

Laboratory duplicate analyses were evaluated for laboratory precision. Several of the relative
percent difference (RPD) values for the duplicate analyses did not meet the criteria for acceptable
performance. For laboratory duplicate precision outliers, qualifiers were issued only if the affected
compound was detected in the parent sample. Four (4) data points (0.07% of all archived sediment
PCB congener results) were estimated (J) during the quality assurance review because control limits
for RPD values were not met.

Method Detection Limits and Method Reporting Limits

Analytical concentration goals (ACG) and method reporting limits (MRL) were not specified in the
QAPP. For most samples the laboratory reported specific toxic PCB (PCB77, PCB81, PCB103,
PCB106/118, PCB114, PCB123, PCB126, PCB156, PCB157, PCB167, PCB169, and PCB189) to
sample specific reporting limits determined by the sample signal to noise ratio. All other PCB were
reported to the method reporting limit.

Field Quality Control Samples

Field QC samples collected for the Phase 2 RI/FS included equipment rinsate blanks. The results for
the field QC samples are discussed in the following sections.

Equipment Rinsate Blanks

All results in the equipment blanks were significantly less than the results in the sediment samples,
even after the action levels were established. No action was necessary.
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SUMMARY OF DATA VALIDATION: METALS

A total of forty-two (42) archived sediment samples were analyzed for total metals for the Portland
Harbor Phase 2 RI/FS. Columbia Analytical Services, Kelso, Washington completed all analyses.
The following analytical methods were used:

Parameter Method
ICP Metals SW6010B
ICP-MS Metals SW6020
Mercury SW7471A
Selenium SW7740

The metals data for the archived sediment samples were generally acceptable. No data were rejected
for any reason. A total of 108 data points (20.7% of all archived sediment metals results) were
estimated because control limits were exceeded in one or more laboratory quality control (QC)
samples or procedures. These qualified data points may have a larger associated bias or may be less
precise than unqualified data, but are usable for the intended purpose.

The laboratory data were evaluated in terms of completeness, holding times, instrument performance,
bias, and precision. The results of the QC procedures used during sample analyses are discussed
below.

Completeness of Data Set

Completeness is defined as the total number of usable results (results that were not rejected during
data validation) divided by the total results reported by the laboratory. The results reported by the
laboratory were 100% complete for the archived sediment metals analyses.

Holding Times and Sample Preservation

The samples were received at temperatures less than the recommended 4°C £2°. These core samples
were frozen upon collection and remained frozen until analysis. Holding times are extended for
metals analysis of frozen samples. No action was taken based on low temperature readings or on
extended holding times, with the following exception.

Mercury analyses were performed well beyond the QAPP specified 180 day holding time for frozen
sediments. All results were positive and were estimated (J) to indicate a potential low bias. A total
of fourteen (14) mercury results (2.7% of all archived sediment metals results) were estimated based
on holding time outliers.

Instrument Performance

Initial and continuing calibrations were completed for all target analytes and met the criteria for
frequency of analysis. The calibrations met all acceptance criteria.
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Method Blank Analyses

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times (5X) the concentration detected in the blank. Ifa contaminant is detected in
an associated field sample and the concentration is less than the action level, the result is qualified as
not detected (U). No action is taken if the sample result is greater than the action level, or for
non-detected results.

Method and instrument blanks were analyzed at the appropriate frequency. Various target analytes
were detected in the method and/or instrument blanks. A summary of contaminant levels, associated
samples, and action levels is provided in the data validation worksheets. A total of 67 metals results
(12.8% of all archived sediment metals results) were qualified as not detected (U) based on blank
contamination. The qualifiers issued were to cadmium (23 results), selenium (43 results), and silver
(1 result).

Accuracy

The accuracy of the analytical results is evaluated in the following sections in terms of analytical
bias (matrix spike [MS], laboratory control sample [LCS], contract required detection limit [CRDL]
standard recovery values, interference check samples [ICS], and serial dilution percent difference
[%D] values).

Matrix Spike Recoveries

MS analyses met the criteria for frequency of analysis. All of the recoveries reported by the
laboratory for the antimony analyses did not meet the criteria for acceptable performance, with all
outliers indicating a potential low bias. A total of 46 metals results (8.8% overall) were estimated (J)
during the quality assurance review because the control limits for MS recovery were not met.

Laboratory Control Sample Recoveries

LCS analyses met the criteria for frequency of analysis. The recoveries reported by the laboratory
met the criteria for acceptable performance.

Contract Required Detection Limit Standard Analyses

CRDL standards were analyzed at the beginning of each analytical sequence. For recoveries greater
than the 130% upper control limit, the associated positive results less than two times the CRDL are
estimated (J) to indicate a potential high bias. For recoveries less than the 70% lower control limit,
positive results less than twice the CRDL and non-detects are estimated (J/UJ) to indicate a potential
low bias. No data were qualified based on CRDL standard outliers.

Interference Check Samples
ICP interference check samples were analyzed at the beginning of each analytical sequence. All ICP
interference check sample results were within the acceptance criteria.

Serial Dilution Analyses

Serial dilution analyses were performed at the proper frequency. Serial dilution %D values greater
than 10% for sample results greater than 50 times the MDL may indicate the presence of matrix
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interference, resulting in potential bias. For serial dilution outliers, all associated sample results
were qualified. A total of 48 metals results (9.2% of all archived sediment metals results) were
estimated (J/UJ) based on serial dilution outliers.

Precision

Laboratory duplicate analyses were evaluated for laboratory precision. Two relative percent
difference (RPD) values were outside the acceptance limits. Twenty-three (23) results (4.4% of all
archived sediment metals results) were estimated (J) based on laboratory precision outliers.

Method Detection Limits and Method Reporting Limits

The laboratory reported non-detects at the MDLs, adjusted for sample size and any dilution factor.
With the exception of two selenium results, all metals were detected in all samples.

Field Quality Control Samples

No field QC samples were analyzed with the archived sediments. Field QC samples (field rinsates
and field replicates) were previously analyzed when the sediments were originally collected.
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SUMMARY OF DATA VALIDATION: CONVENTIONALS

A total of 40 archived sediment samples were analyzed for some or all of the following parameters
for the Portland Harbor Phase 2 RI/FS. Columbia Analytical Services, Kelso, Washington,
completed all analyses. The following analytical methods were used:

Parameter Method Number
Total Solids (TS) EPA 160.3
Grain Size (GS) PSEP 1986
Specific Gravity (SG) ASTM D-854
Total Organic Carbon (TOC) PSEP 1986

Overall, the conventional parameters data for the surface sediment samples were acceptable. No
data were rejected for any reason. A total of 2,197 data points of 3,066 total data points (72%) were
estimated because control limits were exceeded in one or more laboratory QC samples or
procedures. These qualified data points may have a larger associated bias or may be less precise
than unqualified data, but are usable for the intended purpose.

The laboratory data were evaluated in terms of completeness, holding times, instrument
performance, bias, and precision. The results of the QC procedures used during sample analyses are
discussed below.

Completeness of Data Set

Completeness is defined as the total number of usable results (results that were not rejected during
data validation) divided by the total results reported by the laboratory. The results reported by the
laboratory were 100% complete for the archived sediment conventional parameters analyses.

Holding Times and Sample Preservation

The QAPP-required holding time criterion for TOC for archived sediments is one year from date of
sampling to date of analysis. The QAPP-required holding time criterion for grain size and specific
gravity is 6 months from date of sampling to date of analysis.

Some TOC analyses were performed outside the holding time of one year, however as all sediment
samples were stored in deep freeze and the TOC content should be stable, no qualifiers were applied.
All of the grain size and specific gravity analyses were performed significantly beyond the 6-month
holding time criterion. In addition, the sediment samples were frozen, which could potentially alter
the results for these tests. Due to this, the results for grain size and specific gravity were estimated
(J/UJ). A total of 2,197 data points (72% of all archived sediment conventional parameter results)
were estimated based on holding time outliers.

Instrument Performance

Initial and continuing calibrations were completed for the TOC analyses and met the criteria for
frequency of analysis. The initial calibrations met the linearity (percent relative standard deviation
or correlation coefficient) control limits.
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Method Blank Analyses

Two types of laboratory blanks were evaluated for possible contamination effects. These blanks
were: initial and continuing calibration blanks (ICB and CCB) and method blanks (MB). The
required frequency of one at the beginning and one every ten samples for calibration blank analysis
was met. The laboratory analyzed one MB for every 20 samples digested or one per batch, for each
digestion procedure, as required.

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times (5X) the concentration detected in the blank. TOC were detected at values
greater than the MDL in several laboratory blanks. One field sample TOC result was less than the
action level and was qualified as not detected (U).

Accuracy

The accuracy of the analytical results is evaluated in the following sections in terms of analytical
bias (matrix spike [MS] and laboratory control sample [LCS] recoveries) and precision (sample or
matrix spike duplicate [MSD] analyses).

Matrix Spike Recoveries

MS analyses were completed for the TOC analyses and met the criteria for frequency of analysis.
All MS recovery values were acceptable.

Laboratory Control Sample Recoveries

An LCS was analyzed for the TOC analysis. All LCS recovery values were acceptable.

Precision

Laboratory duplicate and triplicate analyses (for grain size) were evaluated for laboratory precision.
One of the percent relative standard deviation (%RSD) values for grain size did not meet the criteria
for acceptable performance. A total of three grain size results were estimated (J) during the quality
assurance review because control limits for relative percent difference (RPD) and RSD were not met.
Method Reporting Limits

The project method reporting limit goals were met for all conventional parameters.

Field Quality Control Samples

Field QC samples collected for the Phase 2 RI/FS included field replicate samples. The results for
the field QC samples are discussed in the following sections.

Field Replicate Samples

All RPD values for field replicate analyses met the criteria for acceptable precision. The field
replicates are discussed in more detail in the data validation reports.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Analysis of Archived Subsurface Sediments
Semivolatile Organic Compounds
Columbia Analytical Services—Kelso

This report documents the review of analytical data from the analyses of archived subsurface sediment
samples and the associated laboratory and field quality control (QC) samples. Columbia Analytical
Services, Inc., Kelso, Washington analyzed the samples.

SDG No. Samples Validation Level
K0504569 12 Sediment Full
K0504681 17 Sediment Summary
K0504682 15 Sediment Summary
K0504688 10 Sediment Summary
K0504788 7 Sediment Summary

. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

Il EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified
(10%). No errors were found, with the exceptions noted below.

SDGs K0504569 & K0504682: The results for 1,4-dichlorobenzene were reported in the EDD as
1,4-difluorobenzene, with the CAS number for 1,4-difluorobenzene. The Form 1 results were
correct. The EDD was corrected to match the hardcopy.

ll. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

1 Technical Holding Times 2 Laboratory Control Samples (LCS/LCSD)
GCIMS Instrument Performance Check 1 Field Replicates
Initial Calibration (ICAL) Internal Standards
2 Continuing Calibration (CCAL) Target Analyte List
2 Method Blanks 1 Reporting Limits (MDL and MRL)
1 Field Blanks Compound Identification (Full validation only)
2 Surrogate Compounds 1 Calculation Verification (Full validation only)
2 Matrix Spike/Matrix Spike Duplicates (MS/MSD)

! Quality control results are discussed below, but no data were qualified.
% Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.
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Technical Holding Times and Sample Receipt

The validation guidance documents state that the cooler temperatures should be within an advisory
temperature range of 2° to 6°C, and that sediment samples should be archived frozen at -20°C +4°. All
samples were received within these limits, with the exceptions noted below.

The QAPP-required holding time criterion is one year from date of sampling to date of extraction.
The QAPP-required holding time criterion for extracts is 40 days from extraction to analysis. Some
samples were extracted several days outside the holding time of one year; however, as all sediment
samples were stored in deep freeze, no action was taken. All extracts were analyzed within the
holding time criterion.

The laboratory received the majority of the sample coolers with temperatures outside the advisory
control limits of 2° to 6°C, ranging from —5.6° to 0.7°C. These temperature outliers were judged to
have no impact on the data and no action was taken.

Continuing Calibration (CCAL)

All relative response factor (RRF) values were greater than the 0.05 minimum control limit. All
percent difference (%D) values were within the £25% control limit for all continuing calibrations

(CCAL), with the exceptions noted below. If the %D outlier indicates a low bias, positive results
and reporting limits in samples associated with %D outliers were estimated (J/UJ-5B). If the %D
outlier indicates a potential high bias, only positive results were estimated (J-5B).
SDG K0504681:

o CCAL 10/18/05 at 7:24 on Instrument MS06: 2,4-Dinitrophenol with a low bias.

o CCAL 10/19/05 at 7:42 on Instrument MS06: n-Nitrosodimethylamine with a low bias.

e CCAL 11/10/05 at 11:07 on Instrument MS10: Bis(2-chlorcisopropyl) ether with a low bias.

SDG K0504681:

o CCAL 10/19/05 at 7:42 on Instrument MS06: n-Nitrosodimethylamine with a low bias.

e CCAL 10/20/05 at 9:37 on Instrument MS06: n-Nitrosodimethylamine with a low bias.

o CCAL 11/10/05 at 11:07 on Instrument MS10: Bis(2-chloroisopropyl) ether with a low bias.
SDG K0504688:

o  CCAL 10/30/05 at 10:05: 2.4-Dinitrophenol with a low bias.

Method Blanks

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times the concentration reported in the blank. If a contaminant is reported in an
associated field sample and the concentration is less than the action level, the result is qualified as
not detected (U-7). If the result is also less than the reporting limit, then the result is elevated to the
reporting limit. No action is taken if the sample result is greater than the action level, or for non-
detected results.

Method blanks were analyzed at the appropriate frequency. For the analytical batches noted below,
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one or more target analytes were reported in the method blank. Contaminant levels, associated
samples, and action levels are provided in the data validation worksheets.

SDG K0504469: One sediment method blank was reported. No target analytes were detected.

SDG K0504681: Two sediment method blanks were reported with this SDG. Positive values for
phenol, di-n-butyl phthalate, and bis(2-ethylhexyl) phthalate were reported in the 10/12/05 method
blank. A positive value for bis(2-ethylhexyl) phthalate was reported in the 11/2/05 method blank.
Fourteen phenol and di-n-butyl phthalate results, and nine bis(2-ethylhexyl)phthalate results were
qualified as not detected (U-7) in the associated samples.

SDG K0504682: Two sediment method blanks were reported with this SDG. Positive values for
phenol, di-n-butyl phthalate, and bis(2-ethylhexyl) phthalate were reported in the 10/12/05 method
blank. Results less than the action levels were qualified as not detected (U-7) in the associated
samples. Eight phenol, seven di-n-butyl phthalate, and 12 bis(2-ethylhexyl)phthalate results were
qualified as not detected (U-7) in the associated samples.

A positive value for bis(2-ethylhexyl) phthalate was reported in the 11/2/05 method blank, this
method blank was associated with the matrix spike/matrix spike duplicate (MS/MSD) only and no
qualifiers were assigned.

SDG K0504688: One sediment method blank was reported. A positive result for bis(2-ethylhexyl)
phthalate was reported. Results less than the action levels for bis(2-ethylhexyl)phthalate were
qualified as not detected (U-7) in five of the associated samples.

SDG K0504788: One sediment method blank was reported. Positive results for bis(2-ethylhexyl)
phthalate and 4-chloro-3-methylphenol were reported. Results less than the action levels for these
analytes were qualified as not detected (U-7) in many of the associated samples.

Field Blanks

No samples identified as field blanks were submitted.

Surrogate Compounds

The percent recovery (%R) values for the surrogates were within the specified control limits of with
the exceptions noted below. Qualifiers were only assigned when more than one %R value per
fraction (acid or base-neutral) is outside the control limits. Ifthe outlier indicated a potential high
bias, only the associated positive results were estimated (J-13). If the outlier indicated a potential
low bias, positive results and reporting limits were estimated (J/UJ-13).

SDG K0504569: The %R value for 2,4,6-tribromophenol at 114% was greater than the 113% upper
control limit in Sample LW2-C293-D2. No action was taken as all other surrogate %R values were
in control. The %R value for 2-fluorobiphenyl was less than 10% (at 9%) in Sample LW2-C444-E.
No base-neutral analytes were detected in this sample. All base-neutral analyte reporting limits were
rejected (R-13) in LW2-C444-E.
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SDG K0504681: The %R values for 2-fluorobiphenyl were less than 10% in Samples LW2-C171-D
(at 6%) and LW2-C155-D (at 8%). For analytes from the base-neutral fraction, positive values were
estimated (J-13) and reporting limits were rejected (R-13) in these two samples.

SDG K 0504682: The %R value for 2-fluorobiphenyl was less than 10% in Sample LW2-C276-D
(at 9%). For analytes from the base-neutral fraction, positive values were estimated (J-13) and
reporting limits were rejected (R-13) in this sample. Surrogates were not recovered in Sample
LW2-C302-D due to dilution (200X); no action was taken.

Matrix Spike/Matrix Spike Duplicates

MS/MSD analyses were performed at the required frequency. All MS/MSD recovery values were
within the specified control limits, with the exceptions noted below. Ifthe %R outlier was due to the
presence of high levels of the target analyte present in the parent sample, no action was taken. [fthe
concentration in the parent sample was less than four times the spike concentration, the results
associated with the outlier were estimated (J-8) in the parent sample. Ifthe recovery value was less
than 10%, the reporting limits were rejected (R-8).

MS/MSD analyses were also evaluated for laboratory precision. Several of the relative percent
difference (RPD) values for the MS/MSD analyses did not meet the criteria for acceptable
performance, as noted below. For MS/MSD precision outliers, qualifiers were issued (J-9) only if
the affected compound was detected in the parent sample or the compound was also qualified due to
recovery outliers.

SDG K0504569: The MS/MSD analyses were performed using Sample LW2-C439-D. The %R
values for aniline were less than the lower control limit. The RPD value exceeded the control limit
of 40%. The reporting limit for aniline in the parent sample was estimated (UJ-8,9). The RPD
values for eight analytes were greater than the control limits. No action was taken as these analytes
were not detected in the parent sample, and the %R values were within control limits.

SDG K0504681: The MS/MSD analyses were performed using Sample LW2-C409-D. The %R
values for 1,3-dichlorobenzene, 1,4-dichlorobenzene, 1,2-dichlorobenzene, hexachloroethane, and
hexachlorobutadiene were less than 10% in the MS. The %R values for these analytes were all
acceptable in the MSD. No positive values for these analytes were reported in the parent sample and
reporting limits were estimated (UJ-8).

The RPD values for bis(2-chloroethyl)ether, hexachloroethane, nitrobenzene, 1,3-dichlorobenzene,
1,4-dichlorobenzene, 1,2-dichlorobenzene, bis(2-chloroisopropyl)ether, 1,2,4-trichlorobenzene,
hexachlorobutadiene, and hexachlorocyclopentadiene were greater than the 40% control limit. No
action was taken as the analytes were not detected in the parent sample.

SDG K0504682: The MS/MSD analyses were performed using Sample LW2-C264-D. The %R
values for aniline and benzoic acid were less than 10% in the MS. The %R values for these analytes
were all acceptable in the MSD. These analytes were not detected in the parent sample; reporting
limits were estimated (UJ-8).

The RPD values for n-nitrosodimethylamine, aniline, benzoic acid, 2,4-dintrophenol, and 2-methyl-
4,6-dinitrophenol were greater than the control limit of 40%. No action was taken as the analytes
were not detected in the parent sample and the %R values were in control.
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SDG K0504688: The MS/MSD analyses were performed using Sample LW2-CO11-F. The RPD
values for benzoic acid and 2-methyl-4,6-dinitrophenol were greater than the control limit of 40%.
No action was taken as the analytes were not detected in the parent sample and the %R values were
in control.

SDG K0504788: The MS/MSD analyses were performed using Sample LW2-C060-A. The RPD
values for benzoic acid, 2-methyl-4,6-dinitrophenol, 4-nitrophenol, and n-nitrosodimethylamine
were greater than the control limit 0f40%. No action was taken as the analytes were not detected in
the parent sample and the %R values were in control. The %R values for aniline and benzoic acid
were less than 10% for both the MS and MSD. Reporting limits for aniline and benzoic acid were
rejected (R-8) in Sample LW2-C060-A. The %R value for 2-methyl-4,6-dinitrophenol MSD was
less than 10%. No qualifiers were applied based upon professional judgment, as the MS, laboratory
control sample (LCS), and laboratory control sample duplicate (LCSD) %R values were within
control limits.

Laboratory Control Samples

All %R values were within the specified control limits and all RPD values were less than the control
limit of 40% in the LCS/LCSD analyses, with the exceptions noted below.

SDG K0504569: LCS/LCSD analyses were performed with the samples in this SDG. The %R value
for 2,4-dimethylphenol was less than 10% in the LCSD. Asthe %R values were acceptable (but low)
in the LCS and MS.MSD, the reporting limits for 2,4-dimethylphenol were estimated (UJ-10) rather
than rejected in the associated samples. The RPD value for benzoic acid was greater than the control
limit. No qualifiers were assigned as benzoic acid was not detected in the associated samples.

SDG K0506481: Two sets of LCS/LCSD were reported with this SDG. The RPD value (at 51%)
for aniline was greater than the control limit of 40% in the LCS/LCSD prepared 10/12/05. No
positive values for this analyte were reported in the associated samples and reporting limits were
judged to be unaffected; no qualifiers were assigned.

The %R value for bis(2-ethylhexyl) phthalate in the LCS was greater than the upper control limit in
the LCS prepared 11/2/05. In addition, the RPD value for bis(2-ethylhexyl) phthalate was also
greater than the control limit in this LCS/LCSD set. This analyte was previously qualified as not
detected (U) due to method blank contamination in the associated sample and no further action was
taken.

SDG K0506482: Two sets of LCS/LCSD were reported with this SDG. The RPD value for benzoic
acid was greater than the control limit of 40% in the LCS/LCSD prepared 10/12/05. No positive
values for this analyte were reported in the associated samples and reporting limits were judged to be
unaffected; no qualifiers were assigned.

The %R value for bis(2-ethylhexyl) phthalate in the LCS was greater than the upper control limit in
the LCS prepared 11/2/05. In addition, the RPD value for bis(2-ethylhexyl) phthalate was also
greater than the control limit in this LCS/LCSD set. This LCS/LCSD set is only associated with the
MS/MSD and no action was taken.
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SDG K0504688: The %R values for 2-methyl-4,6-dinitrophenol were less than the lower control
limit in the LCS and LCSD. No positive values for this analyte were reported and reporting limits
were estimated (UJ-10).

Field Replicates

No samples identified as field replicates were submitted.

Reporting Limits (Method Detection Limit and Method Reporting Limit)

The analytical concentration goals (ACG) were not met for many compounds, however the specified
method reporting limits (MRL) were met for all analytes unless sample dilutions were required. A
complete list of samples and dilution factors is documented in the validation worksheets.

SDG K0504569: Six of 12 samples were diluted because of high levels of target analytes and
background interferences. The reporting limits of all compounds in these samples were raised
accordingly.

SDG K0504681: Samples LW2-C270-D (5X) and LW2-C273-D (50X) were analyzed at dilution due
to background interferences. Reporting limits were elevated accordingly.

SDG K0504682: Samples LW2-C302-D (200X), LW2-C135-D (10X), LW2-C182-D (10X),
LW2-C185-D (2X), LW2-C252-D (2X), and LW2-CO015-E (2X) were analyzed at dilution due to
background interferences. Reporting limits were elevated accordingly. The reporting limit for
di-n-octyl phthalate in Sample LW2-C019-D1 was elevated due to background interference.

SDG K0504688: Sample LW2-C455-F was analyzed at dilution (5X) due to background interferences.
Reporting limits were elevated accordingly.

Compound ldentification

It was noted by the laboratory that 3-methylphenol could not be separated from 4-methylphenol.
Also, 1,2-diphenylhydrazine was reported as azobenzene for all results.

Calculation Verification

SDG K0504569: Calculation verifications were performed on this data set. No calculation errors
were found.

IV. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory followed the specified analytical method.
Accuracy was acceptable, as demonstrated by the surrogate, LCS/LCSD, and MS/MSD %R values,
with the exceptions noted above. Precision was also acceptable as demonstrated by the LCS/LCSD
and MS/MSD RPD values, again with the exceptions noted above.

Data were qualified as estimated because of surrogate, LCS/LCSD, MS/MSD accuracy outliers and

continuing calibration %D outliers. Data were also qualified as not detected based on contamination
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in the associated laboratory blanks. Data were rejected due to surrogate and MS/MSD recoveries
less than 10%.

Data that have been rejected should not be used for any purpose. All other data, as qualified, are
acceptable for use.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Analysis of Archived Subsurface Sediments
Polycyclic Aromatic Hydrocarbons (PAH)
Columbia Analytical Services—Kelso

This report documents the review of analytical data from the analyses of archived subsurface sediment
samples and the associated laboratory and field quality control (QC) samples. Columbia Analytical
Services, Inc., Kelso, Washington, analyzed the samples.

SDG No. Samples Validation Level
K0504569 9 Sediment Full
K0504681 15 Sediment Summary
K0504682 18 Sediment Summary
K0504688 11 Sediment Summary
K0504788 10 Sediment Summary

. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

Il EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified
(10%). No errors were found.

ll. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

1 Technical Holding Times 1 Laboratory Control Samples (LCS/LCSD)
GC/MS Instrument Performance Check 1 Field Replicates
Initial Calibration (ICAL) Internal Standards
1 Continuing Calibration (CCAL) Target Analyte List
2 Blanks (Method and Field) 1 Reporting Limits (MDL and MRL)
1 Surrogate Compounds Compound Identification (Full validation only)
2 Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 1 Calculation Verification (Full validation only)

1 Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.

Technical Holding Times and Sample Receipt

The validation guidance documents state that the cooler temperatures should be within an advisory
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temperature range of 2° to 6°C, and that sediment samples should be archived frozen at -20°C +4°. All
samples were received within these limits, with the exceptions noted below.

The QAPP-required holding time criterion is one year from date of sampling to date of extraction.
The QAPP-required holding time criterion for extracts is 40 days from extraction to analysis. Some
samples were extracted several days outside the holding time of one year, however as all sediment
samples were stored in deep freeze, no action was taken. All extracts were analyzed within the
holding time criterion.

The laboratory received the majority of the sample coolers with temperatures outside the advisory
control limits of 2° to 6°C, ranging from —5.6° to 0.7°C. These temperature outliers were judged to
have no impact on the data and no action was taken.

Continuing Calibration (CCAL)

All relative response factor (RRF) values were greater than the 0.05 minimum control limit. All
percent difference (%D) values were within the £25% control limit for all continuing calibrations
(CCAL), with the exceptions noted below. If the %D outlier indicates a low bias, positive results
and reporting limits in samples associated with %D outliers were estimated (J/UJ). 1fthe %D outlier
indicates a potential high bias, only positive results were estimated (J).

SDGs K0504681 and K0504682: CCAL 10/25/05 10:34: low bias for indeno(1,2,3-¢,d)pyrene and
dibenz(a,h)anthracene. These compounds were not reported from the dilution analyses associated
with this CCAL; no data were qualified.

Method Blanks

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times the concentration reported in the blank. If a contaminant is reported in an
associated field sample and the concentration is less than the action level, the result is qualified as
not detected (U-7). Ifthe result is also less than the reporting limit, then the result is elevated to the
reporting limit. No action is taken if the sample result is greater than the action level, or for non-
detected results.

Method blanks were analyzed at the appropriate frequency. For the analytical batches noted below,
one or more target analytes were reported in the method blank. A summary of contaminant levels,
associated samples, and action levels is documented in the data validation worksheets.

SDG K0504569: One sediment method blank was reported with this SDG. Positive results for ten
of 18 analytes were reported in the method blank.

The following analytes were qualified as not detected (U-7) in Sample LW2-C439-D: naphthalene,
phenanthrene, and chrysene. Naphthalene was also qualified in Samples LW2-C384-F and
LW2-C436-E. All other associated results were not detected or greater than the action level.

SDG K0504681: One sediment method blank was reported with this SDG. A positive value for
naphthalene was reported in this method blank. Positive values for naphthalene were qualified as not
detected (U-7) in Samples LW2-C155-D, LW2-C171-D, LW2-C342-E, LW2-C346-E, LW2-C347-E,
LW2-C426-A, LW2-C405-E, LW2-C409-D, and LW2-C245-F.
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SDG K0504682: Two sediment method blanks were reported with this SDG. A positive value for
naphthalene was reported in the 10/12/05 method blank. Positive values for naphthalene were
qualified as not detected (U-7) in Samples LW2-C019-D1, LW2-C152-E, and LW2-C156-F.
Positive values for most analytes were reported in the 11/02/05 method blank, however this method
blank was only associate with the MS/MSD and no action was taken.

SDG K0504688: One sediment method blank was reported with this SDG. Positive results for 10 of
18 analytes were reported in this method blank. Positive values for one or more compounds were
qualified as not detected (U-7) in Samples LW2-C202-D, LW2-C011-F1, LW2-C401-F, LW2-
C434-A, and LW2-C455-F.

SDG K0504788: One sediment method blank was reported with this SDG. Positive results for
naphthalene and fluoranthene were reported in this method blank. Positive values for naphthalene
were qualified as not detected (U-7) in seven samples.

All SDGs: No samples identified as field blanks were submitted with these SDGs.

Surrogate Compounds

The percent recovery (%R) values for the surrogates were within the specified control limits, with
the exceptions noted below. Qualifiers were only assigned when more than one %R value is outside
the control limits. If the outlier indicated a potential high bias, only the associated positive results
were estimated (J-13). If the outlier indicated a potential low bias, positive results and reporting
limits were estimated (J/UJ-13). For %R values less than 10%, associated reporting limits were
rejected (R). A complete list of all %R outliers is documented in the validation worksheets.

SDG K0504569: The %R value for terphenyl-d14 exceeded the upper control limit in Sample
LW2-C293-D2. No action was taken as all other %R values were within control limits.

SDG K0504682: The surrogates fluorene-d10, fluoranthene-d10, and terphenyl-d14 were not
recovered in Sample LW2-C302-D due to dilution (500X). No action was taken.

Matrix Spike/Matrix Spike Duplicates

MS/MSD analyses were performed at the required frequency. All MS/MSD recovery values were
within the specified control limits, with the exceptions noted below. Ifthe %R outlier was due to the
presence of high levels of the target analyte present in the parent sample, no action was taken. Ifthe
concentration in the parent sample was less than four times the spike concentration, the results
associated with the outlier were estimated (J-8) in the parent sample.

MS/MSD analyses were also evaluated for laboratory precision. Several of the relative percent
difference (RPD) values for the MS/MSD analyses did not meet the criteria for acceptable
performance, as noted below. For MS/MSD precision outliers, qualifiers were issued only if the
affected compound was detected in the parent sample.

SDG K0504681: One MS/MSD (parent Sample LW2-C409-D) set was associated with this SDG.
The RPD value for naphthalene was greater than the control limit of 40%, at 59%. The naphthalene
value in the parent sample was already qualified as not detected (U) due to method blank
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contamination and no further action was necessary.

SDG K0504682: One MS/MSD (parent Sample LW2-C264-D) set was associated with this SDG.
The %R values for phenanthrene were less than the lower control limit in the MS/MSD and the value
for phenanthrene was estimated (J-8) in the parent sample. The %R values for fluoranthene and
pyrene were less than the lower control limits in the MSD. As the %R values in the MS and the
associated laboratory control sample/laboratory control sample duplicate (LCS/LCSD) were
acceptable, no qualifiers were assigned.

Laboratory Control Samples

All %R values were within the specified control limits and all RPD values were less than the control
limit of 40% in the LCS/LCSD analyses, with the exceptions noted below.

SDG K0504788: The %R value for acenaphthylene, 2-methylnaphthalene, and naphthalene was less
than lower control limits of 10% in the LCSD. The RPD values for acenaphthene, acenaphthylene,
2-methylnaphthalene, and naphthalene were greater than the control limit. No qualifiers were assigned
as the outliers were due to an extraction problem and the MS, MSD, and LCS %R values were all
within control limits.

Field Replicates

No samples identified as field replicates were submitted.

Reporting Limits (Method Detection Limits and Method Reporting Limit)

SDG K0504569: Samples LW2-C521-D and LW2-C293-A2 were diluted because of high levels of
target analytes and background interferences. The reporting limits of all compounds in these samples
were raised accordingly. No data were qualified based on reporting limits.

SDG K0504681: Sample LW2-C273-D was analyzed at dilution (50X) and reporting limits were
elevated accordingly.

SDG K0504682: Samples LW2-C302-D (500X), LW2-C135-D (2X), LW2-C182-D (10X), and
LW2-C258-D (10X) were analyzed at dilution and reporting limits were elevated accordingly.

SDG K0504688: The reporting limit for acenaphthylene was elevated in Sample LW2-C377-D due
to background interference.

SDG K0504788: The reporting limits for some analytes were elevated due to background
interference or necessary dilution of the samples.

Calculation Verification

SDG K0504569: Calculation verifications were performed on this SDG. No calculation errors were
found.
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IV. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory followed the specified analytical method.
Accuracy was acceptable, as demonstrated by the surrogate, LCS/LCSD, and MS/MSD %R values.
Precision was also acceptable as demonstrated by the field replicate, LCS/LCSD, and MS/MSD RPD
values.

Data were estimated due to MS/MSD recovery outliers. Data were also qualified as not detected
based on contamination in the associated laboratory blanks.

All data, as qualified, are acceptable for use.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Analysis of Archived Subsurface Sediments
Chlorophenols
Columbia Analytical Services—Kelso

This report documents the review of analytical data from the analyses of archived subsurface sediment
samples and the associated laboratory and field quality control (QC) samples. Columbia Analytical
Services, Inc., Kelso, Washington, analyzed the samples.

SDG No. Samples Validation Level
K0504569 12 Sediment Full
K0504681 16 Sediment Summary
K0504682 15 Sediment Summary
K0504688 10 Sediment Summary
K0504788 7 Sediment Summary

. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

Il EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified (10%).

ll. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

1 Technical Holding Times and Sample Receipt Matrix Spikes/Matrix Spike Duplicates
Instrument Performance Check Laboratory Control Samples
Initial Calibration (ICAL) Field Replicates
Continuing Calibration (CCAL) Reporting Limits (MDL and MRL)
1 Blanks (Method and Field) Compound Identification
Surrogate Compounds Calculation Verification (full validation only)

_ N = -

! Quality control results ave discussed below, but no data were qualified.
' Quality control outliers that impact the veported data were noted. Data qualifiers weve issued as discussed below.
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Technical Holding Times and Sample Receipt

The validation guidance documents state that the cooler temperatures should be within an advisory
temperature range of 2° to 6°C, and that sediment samples should be archived frozen at -20°C+4°C.
All samples were received within these limits, with the exceptions noted below.

The QAPP-required holding time criterion is one year from date of sampling to date of extraction.
The QAPP-required holding time criterion for extracts is 40 days from extraction to analysis. Some
samples were extracted a few days outside the holding time of one year, however as all sediment
samples were stored in deep freeze, no action was taken. All extracts were analyzed within the
holding time criterion.

The laboratory received the majority of the sample coolers with temperatures outside the advisory
control limits of 2° to 6°C, ranging from —5.6° to 0.7°C. These temperature outliers were judged to
have no impact on the data and no action was taken.

Blanks (Method and Field)
No target analytes were detected in any method blank. No field blanks were submitted.

Field Replicates

No samples identified as field replicates were submitted.

Reporting Limits (Method Detection Limit and Method Reporting Limit)

SDG K0504681: The reporting limits for 2,4,5-trichlorophenol in Sample LW2-C270-D,
2,4,6-trichlorophenol in Sample LW2-C373-D, and 2,3,4,5-tetrachlorophenol in Samples
LW2-C461-D, LW2-C425-F1, LW2-C448-D, LW2-C270-D, and LW2-C454-H were elevated due
to background interference. Samples LW2-C355-E (10X), LW2-C462-D (5X), LW2-C273-D (5X),
LW2-C364-D (5X), and LW2-C448-D (5X) were analyzed at dilution and reporting limits were
elevated accordingly.

SDG K0504682: The reporting limits for 2,4,6-trichlorophenol in samples LW2-C276-D and
LW2-C327-D, 2.,4,5-trichlorophenol sample LW2-C302-D, 2,3,4,5-tetrachlorophenol in samples
LW2-C267-D, LW2-C302-D, LW2-C185-D, LW2-C252-D, LW2-C264-D, LW2-C022-D, and
LW2-C327-D, pentachlorophenol in sample LW2-C019-D1 were elevated due to background
interference. Samples LW2-C302-E (10X), LW2-C135-D (10X), LW2-C182-D (10X), and
LW2-C252-D (5X) were analyzed at dilution and reporting limits were elevated accordingly.

SDG K0504688: The reporting limits for 2,3,5,6-tetrachlorophenol in sample LW2-C111-A2 and
2,3.,4,5-tetrachlorophenol in sample LW2-C455-F were elevated due to background interference.

SDG K0504788: The reporting limits for some analytes were elevated due to background
interference.
Compound Identification

It was noted by the laboratory that 2,3,5,6-tetrachlorophenol could not be separated from
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2,3.,4,6-tetrachlorophenol.

The results from the two analytical columns were compared for agreement. In cases where the
percent difference (%D) value between the two columns was greater than 40%, the laboratory
flagged the results with a “P”. These results were estimated (J-3).

SDG K0504681: The pentachlorophenol %D values were greater than 40% in Samples LW2-C461-D,
LW2-C373-D, and LW2-C454-H.

SDG K0504682: The pentachlorophenol %D value was greater than 40% in Sample LW2-C022-D.

Calculation Verification

SDG K0504569: Calculation verification was performed on this SDG. No calculation errors were
found.

V. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory followed the specified analytical method.
Accuracy was acceptable, as demonstrated by the surrogate, laboratory control sample/laboratory
control sample duplicate (LCS/LCSD), and matrix spike/matrix spike duplicate (MS/MSD) percent
recovery values. Precision was acceptable as demonstrated by the relative percent difference values
for the LCS/LCSD and MS/MSD analyses.

Data were estimated based on differences between the results from the two analytical columns.

All data, as qualified, are acceptable for use.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Analysis of Archived Subsurface Sediments
Pesticides
Columbia Analytical Services—Kelso

This report documents the review of analytical data from the analyses of archived subsurface sediment
samples and the associated laboratory and field quality control (QC) samples. Samples were analyzed
by Columbia Analytical Services, Inc., Kelso, Washington.

SDG No. Samples Validation Level
K0504569 20 Sediment Full
K0504681 20 Sediment Summary
K0504682 20 Sediment Summary
K0504688 8 Sediment Summary
K0504788 20 Sediment Summary

. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

Il EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified (10%).

ll. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

1 Technical Holding Times and Sample Receipt 2 Matrix Spikes/Matrix Spike Duplicates (MS/MSD)
Instrument Performance Check 2 Laboratory Control Samples (LCS)
Initial Calibration (ICAL) 1 Field Duplicates

2 Continuing Calibration (CCAL) 1 Reporting Limits (MDL and MRL)

1 Blanks (Method and Field) 2 Compound ldentification

1 Surrogate Compounds 1 Calculation Verification (full validation only)

! Quality control results are discussed below, but no data were qualified.
* Quality control outliers that impact the veported data were noted. Data qualifiers were issued as discussed below.

Technical Holding Times and Sample Receipt

The validation guidance documents state that the cooler temperatures should be within an advisory
temperature range of 2° to 6°C, and that sediment samples should be archived frozen at -20°C +4°. All
samples were received within these limits, with the exceptions noted below.
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The QAPP-required holding time criterion is one year from date of sampling to date of extraction.
The QAPP-required holding time criterion for extracts is 40 days from extraction to analysis. Some
samples were extracted outside the holding time of one year, however as all sediment samples were
stored in deep freeze, no action was taken. All extracts were analyzed within the holding time
criterion.

The laboratory received the majority of the sample coolers with temperatures outside the advisory
control limits of 2° to 6°C, ranging from —5.6° to 0.7°C. These temperature outliers were judged to
have no impact on the data and no action was taken.

Continuing Calibration (CCAL)

Continuing calibrations were analyzed at the proper frequency. The percent difference (%D) values
were calculated correctly, and were within the control limit of £25%, with the following exceptions.

SDG K0504569: The %D value for hexachlorobutadiene at 44% in the continuing calibration
analyzed 10/31/05 at 18:02 greater than the control limit of £25%. Hexachlorobutadiene was not
detected in the associated samples. The reporting limits were judged to be unaffected since the
outlier indicated a potential high bias.

SDG K0504681: The hexachlorobutadiene %D values were outside the £25% control limit in four
CCALs, indicating a potential low bias. Positive values and/or reporting limits for
hexachlorobutadiene were estimated (J/UJ-5B) in the associated samples.

SDG K0504682: The toxaphene %D value (at 27%) was outside the control limit in the continuing
calibration analyzed 11/3/05 at 07:12. No action was taken as only QC analyses were associated.

SDG K0504788: The toxaphene %D value (at 27%) was outside the control limit in the continuing
calibration analyzed 11/3/05 at 07:12. The reporting limits were estimated (UJ-5B) in the associated
samples.

Blanks (Method and Field)

In order to assess the impact of blank contamination on the reported sample results, action levels at
five times the blank concentrations were established. If the concentrations in the associated field
samples were less than the action levels, the results were qualified as not detected (U-7). If the result
was also less than the reporting limit, then the result was elevated to the reporting limit.

SDG K0504688: Two method blanks were submitted with this SDG. Gamma-BHC was detected in
the method blank from 10/19/05. There were no positive results for this analyte in any associated
sample; no further action was necessary.

SDG K0504788: Three method blanks were submitted with this SDG. Delta-BHC was detected in
the method blank from 10/19/05 and 4,4'-DDT was detected in the method blank from 12/5/05.
There were no positive results for these analytes in any associated sample; no further action was
necessary.

All SDGs: No samples identified as field blanks were submitted.
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Surrogates

The percent recovery (%R) values for the surrogates tetrachloro-meta-xylene (TCMX) and
decachlorobiphenyl (DCBP) were within the control limits of 60% to 140% with the exceptions
noted below. Qualifiers were only assigned when more than one %R value is outside the control
limits. If the outlier indicated a potential high bias, only the associated positive results were
estimated (J-13). If the outlier indicated a potential low bias, positive results and reporting limits
were estimated (J/UJ-13). For %R values less than 10%, associated reporting limits were rejected
(R). A complete list of all %R outliers is present in the validation worksheets.

SDG K0504569: DCBP was not recovered in Sample LW2-C521-C due to required extract dilution.
No action was taken. The DCBP %R value (at 168%) was greater than the upper control limit of
140% in Sample LW2-C420-D MS. No action was taken since this was a QC sample.

SDG K0504681: The %R value for TCMX (35%) in Sample LW2-C300-A was less than the lower
control limit. No action was taken for a single outlier.

SDG K0504682: DCBP was not recovered and the %R value for TCMX (207%) was greater than
the upper control limit in Sample LW2-C299-C due to required extract dilution. The %R values for
DCBP (5938%) and TCMX (691%) were greater than the upper control limit in Sample LW2-C302-C
due to required extract dilution. As these outliers were due to dilution no qualifiers were assigned.
The %R values for TCMX were less than the lower control limit in a batch QC matrix spike/matrix
spike duplicate (MS/MSD) set. Qualifiers are not assigned to QC samples, no action was taken.

Matrix Spikes/Matrix Spike Duplicates

MS/MSD analyses were performed at an acceptable frequency. All %R values were within the 60%
to 40% control limits, with the exceptions noted below. All relative percent difference (RPD) values
were less than the 20% upper acceptance limit, with the exceptions noted below. When outliers
were present, only the associated compounds in the parent sample were qualified. All outliers are
documented in the validation worksheets. Four MS/MSD analyses were submitted with each
extraction batch. A complete list of all %R outliers is present in the validation worksheets.

SDG K0504569: Eight MS/MSD analyses were performed with this SDG. For LW2-C436-C
MS/MSD, the %R values for hexachlorobenzene and endrin ketone were less than the lower control
limit. The MSD %R value and the RPD value for 4,4'-DDD were greater than the upper control
limits. The positive result for endrin ketone and the reporting limit for hexachlorobenzene were
estimated (J/UJ-8), and the reported result for 4,4-DDD was estimated (J-8,9) in Sample
LW2-C436-C.

For LW2-C420-D MS/MSD, the MS %R and RPD values for trans-nonachlor were outside of
control limits. The %R values for hexachloroethane were less than the lower control limit. The
reporting limit for trans-nonachlor was estimated (UJ-8,9) and the reporting limit for
hexachloroethane was estimated (UJ-8) in the parent sample.

For LW2-C421-A MS/MSD, the %R and RPD values for toxaphene were outside of control limits.
The reporting limit for toxaphene was estimated (UJ-8,9) in the parent sample.

For LW2-C290-B MS/MSD, the %R values for hexachlorobenzene were less than the lower control
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limit. The reporting limit for hexachlorobenzene was estimated (UJ-8) in the parent sample. The
%R values for 4,4'-DDD (MS low) and 4,4'-DDT (not recovered) were outside of control limits. No
action was taken for 4,4’-DDD as the MSD %R value was within control limits. No action was
taken for 4,4’-DDT as the native concentration of these pesticides was greater than four times the
spiking amount.

For LW2-C521-D MS/MSD, the %R values for mirex were greater than the upper control limit and
the %R values for hexachloroethane were less than the lower control limit. The reported result for
mirex was estimated (J-8) and the reporting limit for hexachloroethane was estimated (UJ-8) in the
parent sample.

SDG K0504682: This SDG included two extraction batches. For batch KWG0517782 the MS/MSD
analyses were performed using three batch QC samples and Sample LW2-C276-D. The %R values
for hexachlorobenzene, 2,4’-DDD MSD, and 2,4’ -DDT %R values were less than the lower control
limits in one of the batch QC MS/MSD sets, no action was taken as the parent sample was not from
this SDG. The toxaphene %R value was greater than the upper control limit in the MSD performed
using Sample LW2-C276-D, no action was taken since the MS and LCS %R values were within
control limits.

For batch KWG0517942 the MS/MSD analyses were performed using a batch QC sample and
Samples LW2-C272-E, LW2-C173-D, and LW2-C264-D. For the MS/MSD performed on Sample
LW2-C172-E, the %R values for hexachlorobenzene and 2,4’ -DDT %R values were less than the
lower control limits, results and reporting limits were estimated (J/UJ-8) in the parent sample.

SDG K0504688: This SDG included two extraction batches. For batch KWG0517942 two sets of
MS/MSD analyses were submitted, using batch QC samples. The %R values for hexachlorobenzene
and 4,4’-DDT were less than the lower control limits in one of these MS/MSD sets. No action was
taken as the parent sample was not from this SDG.

For batch KWG0518009 the MS/MSD analyses were performed using a batch QC sample and
Samples LW2-C066-F, LW2-C401-F, and LW2-C431-F. The %R values for hexachlorobenzene
were less than the lower control limit in the MS/MSD performed on Sample LW2-C431-F. This
analyte was not detected and the reporting limit was estimated (UJ-8) in Sample LW2-C431-F. The
%R value for hexachlorobutadiene was less than the lower control limit in the MSD performed on
Sample LW2-C401-F, no qualifiers were applied as the MS and LCS %R values were within limits.

SDG K0504788: This SDG included two extraction batches. For batch KWG0518009 the MS/MSD
analyses were performed using three batch QC samples and Sample LW2-C158-D. The MS/MSD
%R values for hexachlorobenzene and hexachlorocthane, and the hexachlorobutadiene MSD %R
values were less than the lower control limits in two of the batch QC MS/MSD sets, no action was
taken as the parent sample was not from this SDG.

For batch KW(G0520776 the MS/MSD analyses were performed using Samples LW2-C061-E, LW2-
C138-D, LW2-C139-D, and LW2-C196-B. Forthe MS/MSD performed on Sample LW2-C061-E,
the %R values for hexachlorobenzene were less than the lower control limits, results and reporting
limits were estimated (J/UJ-8) in the parent sample. For the MS/MSD performed using Sample
LW2-C196-B, the %R wvalues for cis-nonachlor, hexachloroethane, hexachlorobutadiene,
oxychlordane, and trans-nonachlor were less than the lower control limits. Positive results and
reporting limits were estimated (J/UJ-8) in the parent sample.
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Laboratory Control Samples

All %R values were within the control limits of 70% to 130% and all RPD values were less than the
control limit of 20% in the laboratory control samples/laboratory control sample duplicate
(LCS/LCSD) analyses, with the exceptions noted below. A complete list of all %R outliers is
present in the validation worksheets.

SDG K0504681 and K0504682: Two LCS samples were submitted with this SDG. The %R values
for gamma-chlordane, hexachloroethane, and 4,4'-DDD were less than the lower control limits in the
LCS associated with batch KWG0517782-3. Positive results and reporting limits were estimated
(J/UJ-10) in the associated samples.

SDG K0504688: Two LCS samples were submitted with this SDG. The %R values for 12 analytes
were less than the lower control limits in the LCS associated with batch KWG0518009-3. Positive
results and/or reporting limits for these analytes were estimated (J/UJ-10) in the associated samples.

SDG K0504788: Two LCS and one LCS/LCSD samples were submitted with this SDG. The %R
values for 12 analytes were less than the lower control limits in the LCS associated with batch
KWG0518009. The %R values for 16 analytes were less than the lower control limits in the LCS
associated with batch KWG0520776. Positive results and/or reporting limits for these analytes were
estimated (J/UJ-10) in the associated samples.

Field Replicates

No samples identified as field replicates were submitted.

Reporting Limits (MDL and MRL)

Most of the analytical concentration goals (ACG) were not met, however the specified method
reporting limits (MRL) were met for all analytes, with the exceptions noted below.

SDG K0504569: Seven samples were analyzed at dilution. Reporting limits were elevated
accordingly and no action was taken.

SDG K0504681: Reporting limits were elevated in several samples due to dilution and/or non-target
background components; and no action was taken.

SDG K0504682: Twelve samples were analyzed at dilution. Reporting limits were elevated
accordingly and no action was taken.

SDGs K0504688 & K0504788: Reporting limits were elevated in several samples due to dilution
and/or non-target background components; and no action was taken.

Compound ldentification

The results from the two analytical columns were compared for agreement. The laboratory applies a
“P” qualifier to values when the percent difference (%D) between the two analytical columns is
greater than 40%. In cases where the %D value between the two columns was between 25% and
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60%, the result was estimated (J-3). Where the %D value between the two columns was greater than
60%, the result was tentatively identified (NJ-3). Refer to the data validation worksheets for a
detailed list of these outliers.

SDG K0504569: Most samples had between one and seven confirmation criteria outliers. Nineteen
(19) positive results were estimated (J-3), and 30 results were tentatively identified (NJ-3).

SDG K0504681: Most samples had between one and eight confirmation criteria outliers. Forty-
seven (47) positive results were estimated (J-3), and 23 results were tentatively identified (NJ-3).

SDG K0504682: Most samples had between one and nine confirmation criteria outliers. Thirty-
three (33) positive results were estimated (J-3), and 32 results were tentatively identified (NJ-3).

SDG K0504688: Five samples had between one and three confirmation criteria outliers. Six (6)
positive results were estimated (J-3), and one result was tentatively identified (NJ-3).

SDG K0504788: Most samples had between two and nine confirmation criteria outliers. Forty-nine
(49) positive results were estimated (J-3), and 39 results were tentatively identified (NJ-3).
Calculation Verification

SDG K0504569: Calculation verifications were performed on this SDG. No calculation errors were
found.

IV. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory performed an appropriate analytical method.
Accuracy was acceptable, as demonstrated by the surrogate, MS/MSD, and LCS/LCSD percent
recovery values, with the above exceptions. Precision was acceptable as demonstrated by the RPD
values for the MS/MSD and LCS/LCSD analyses, with the above noted exceptions.

Data were qualified based on confirmation criteria, LCS %R, MS/MSD %R and RPD outliers. Data
were tentatively identified based on confirmation criteria outliers.

All data, as qualified, are acceptable for use.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Analysis of Archived Subsurface Sediments
PCB - Aroclors
Columbia Analytical Services—Kelso

This report documents the review of analytical data from the analyses of archived subsurface sediment
samples and the associated laboratory and field quality control (QC) samples. Samples were analyzed
by Columbia Analytical Services, Inc., Kelso, Washington.

SDG No. Samples Validation Level
K0504569 20 Sediment Full
K0504681 25 Sediment Summary
K0504682 20 Sediment Summary
K0504688 15 Sediment Summary
K0504788 18 Sediment Summary

. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

Il EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified
(10%). No errors were found, with the exceptions noted below.

SDG K0504688: The value for Aroclor 1260 in Sample LW2-C147-D and the reporting limit for
Aroclor 1254 in Sample LW2-C356-D were incorrect in the EDD. These values were corrected by
the validator.

ll. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

1 Technical Holding Times and Sample Receipt Laboratory Control Samples

Initial Calibration (ICAL) Field Replicates

Continuing Calibration (CCAL) Compound Identification

Blanks (Method and Field) Reporting Limits (MDL and MRL)
1 Surrogate Compounds Calculation Verification (full validation only)
1 Matrix Spikes/Matrix Spike Duplicates

_ A N =

! Quality control results are discussed below, but no data were qualified.
* Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.
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Technical Holding Times and Sample Receipt

The validation guidance documents state that the cooler temperatures should be within an advisory
temperature range of 2° to 6°C, and that sediment samples should be archived frozen at -20°C +4°. All
samples were received within these limits, with the exceptions noted below.

The QAPP-required holding time criterion is one year from date of sampling to date of extraction.
The QAPP-required holding time criterion for extracts is 40 days from extraction to analysis. Some
samples were extracted outside the holding time of one year, however as all sediment samples were
stored in deep freeze and PCB compounds are known to be extremely stable, no action was taken.
All extracts were analyzed within the holding time criterion.

The laboratory received the majority of the sample coolers with temperatures outside the advisory
control limits of 2° to 6°C, ranging from —5.6° to 0.7°C. These temperature outliers were judged to
have no impact on the data and no action was taken.

Surrogates

The percent recovery (%R) value for the surrogate decachlorobiphenyl (DCBP) was within the
control limits of 60% to 140% with the exceptions noted below. If the outlier indicated a potential
high bias, only the associated positive results were estimated (J-13). If the outlier indicated a
potential low bias, positive results and reporting limits were estimated (J/UJ-13). For %R values
less than 10%, associated reporting limits were rejected (R). A complete list of all %R outliers is
present in the validation worksheets.

SDG K0504688: The %R value for DCBP was greater than the upper control limit in Sample LW2-
C356-D due to required extract dilution (1000X). No action was taken.

Matrix Spikes/Matrix Spike Duplicates

SDG K0504681 and K0504682: Two matrix spike/matrix spike duplicate (MS/MSD) sets were
submitted with these SDG, using parent samples LW2-C448-D and LW2-C458-D2. For the
LW2-C448-D MS/MSD set, the %R values for Aroclor 1016 exceeded the upper control limit, at
248% and 218%, respectively. Aroclor 1016 was not detected in the parent sample and reporting
limits were judged to be unaffected. No qualifiers were assigned.

Field Replicates

No samples were identified as field replicates.

Compound ldentification

The results from the two analytical columns were compared for agreement. The laboratory usually
applies a “P” qualifier to values when the percent difference (%D) between the two analytical
columns is greater than 25%. In cases where the %D value between the two columns was between
25% and 60% the result was estimated (J-3), where the %D value between the two columns was
greater than 60% the result was tentatively identified (NJ-3). Refer to the data validation worksheets
for a detailed list of these outliers.
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SDG K0504569: The result for Aroclor 1242 was estimated (J-3) in Sample LW2-C440-D.

SDG K0504681: One result for Aroclor 1242, nine results for Aroclor 1254, and four results for
Aroclor 1260 were estimated (J-3). One result each for Aroclor 1248 and Aroclor 1254 were
qualified as tentatively identified (NJ-3).

SDG K0504682: Three results for Aroclor 1248 were estimated (J-3) and four results for Aroclor
1254 were estimated (J-3).

SDG K0504688: One result for Aroclor 1242, one result for Aroclor 1254, and three results for
Aroclor 1260 were estimated (J-3). One result for Aroclor 1254 was qualified as tentatively
identified (NJ-3).

SDG K0504788: One result for Aroclor 1248, seven results for Aroclor 1254, and one result for
Aroclor 1260 were estimated (J-3). Two results for Aroclor 1254 was qualified as tentatively
identified (NJ-3).

Reporting Limits (MDL and MRL)

The analytical concentration goal (ACG) of 0.004 ng/Kg was not met, however the QAPP MRL of
4 ug/Kg was met in most samples. In some cases, the laboratory elevated the detection limit to the
MRL and flagged the result (“Ui”) due to background interference.

SDGs K0504681, K0504682, K0504688, & K0504788: Reporting limits were elevated for several
analytes in several samples due to dilution and/or non-target background components; and no action
was taken.

Calculation Verification (full validation only)

SDG K0504569: Calculation and transcription verifications were performed on this SDG. No errors
were found.

IV. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory followed the specified analytical method.
Accuracy was acceptable, as demonstrated by the surrogate, laboratory control sample/laboratory
control sample duplicate (LCS/LCSD), and MS/MSD %R values, with the exceptions noted above.
Precision was acceptable as demonstrated by the relative percent difference values for the
LCS/LCSD and MS/MSD analyses.

Data were estimated or qualified as tentatively identified based on poor agreement between the two
analytical columns.

All data, as qualified, are acceptable for use.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Analysis of Archived Subsurface Sediments
PCB Congeners by EPA Method 1668
Alta Analytical

This report documents the review of analytical data from the analyses of subsurface sediment samples
and the associated laboratory quality control (QC) samples. Alta Analytical Laboratory, Inc., El
Dorado Hills, California, analyzed the samples.

SDG No. Samples Validation Level
26817 11 Archived Cores Full
26818 19 Archived Cores Summary
27024 2 Rinsate Blanks Summary

. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

Il EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified
(10%). No errors were found, with the exceptions noted below.

SDG 26817: The values for PCB77, PCB81, and total hexachlorobiphenyls reported for the method
blank were incorrect in the EDD. The values were corrected by the data reviewer. No further action
was necessary.

ll. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

1 Technical Holding Times and Sample Receipt 1 Matrix Spikes/Matrix Spike Duplicates (MS/MSD)
1 GC/MS Tuning Ongoing Precision and Recovery (OPR)
Initial Calibration (ICAL) 2 Laboratory Duplicate
1 Calibration Verification (CVER) 1 Field Replicates
Isomer Specificity Compound Identification
2 Laboratory Blanks 1 Reporting Limits
1 Field Blanks 1 Calculation Verification (full validation only)

Labeled Compound Recovery

! Quality control results are discussed below, but no data were qualified.
’ Quality control outliers that impact the reporied data were noted. Data qualifiers were issued as discussed below.

Technical Holding Times and Sample Receipt
The validation guidance documents state that the cooler temperatures should be within an advisory

Al
jc 3/22/2006 2:40:00 PM Congeners - 1 EcoChem, Inc.
X:\BO101_PH-RIFS_LWG\B010148G\Working Files\R2A Archived Core Sediment Data Repor\Appendix C - EcoChem DV Reports (on CD)\AppC_C22107001_DV Rpt.doc

ANCO03400

BZT0O104(e)003400



temperature range of 2° to 6°C for rinsate blanks, and that sediment samples should be deep frozen at
-20°C +4°. All samples were received within these limits, with the exceptions noted below.

The QAPP-required holding time criterion is one year from date of sampling to date of extraction.
The QAPP-required holding time criterion for extracts is 40 days from extraction to analysis. Some
samples were extracted outside the holding time of one year, however as all sediment samples were
stored in deep freeze and PCB congeners are known to be extremely stable no action was taken. All
extracts were analyzed within the holding time criterion.

SDG 26817: Two of the three sample coolers were received by the laboratory at 0.6° and 0.0°C.
These temperature outliers were judged to have no impact on the data and no action was taken.

Samples LW2-C184-B and LW2-C455-B were received by the laboratory with cracked jars. The
laboratory contacted Integral Consulting and was instructed to continue with the analysis.

SDG 26818: Both of the two sample coolers were received by the laboratory at temperatures less
than the control limits at 0.6° and 0.0°C. These temperature outliers were judged to have no impact
on the data and no action was taken.

Samples LW2-C093-B, LW2-C263-C, LW2-C277-C, LW2-C302-B, LW2-C342-B, LW2-C342-C,
LW2-C453-B, and LW2-C494-C were received by the laboratory with cracked or broken jars. The
laboratory contacted Integral Consulting and was instructed to continue with the analysis.

SDG 27024: The sample cooler was received by the laboratory at 0.7°C. This temperature outlier
was judged to have no impact on the data and no action was taken.

GC/MS Tuning

SDG 26817: Due to a filament failure no GC/MS tune was analyzed at the end of the 12-hour shift
opened by the GC/MS tune analyzed 11/1/05 at 15:22. Asall other tunes have been acceptable and
all labeled compound recoveries in the associated samples were acceptable, no action was taken.

Calibration Verification (CVER)

SDG 26817: Due to a filament failure no closing CVER was analyzed for the 12-hour shift opened
by the GC/MS tune analyzed 11/1/05 at 15:25 (see above). As all CVER in this SDG were
acceptable and all labeled compound recoveries in the associated samples were acceptable, no action
was taken.

Laboratory Blanks

In order to assess the impact of laboratory blank contamination on the reported sample results, action
levels at five times the blank concentrations are established. Ifthe concentrations in the associated
field samples are less than the action levels, the results are qualified as not detected (U-7). If the
result is also less than the reporting limit, the result is elevated to the reporting limit.

SDG 26817: Positive values for PCB47, PCB77, PCB81, and PCB169 were reported in the
laboratory blank. The reported results for PCB47, PCB77, and PCB81 in Sample LW2-C377-E and
for PCB169 in all samples were qualified U-7.
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SDG 26818: Three method blanks were submitted with this SDG. The method blank for QC Batch
7371 had positive values reported for 30 PCB congeners. The method blank for QC Batch 7405 had
positive values reported for PCB47 and PCB169. The method blank for QC Batch 7425 had a
positive value reported for PCB169.

The PCB11 results in eight samples, the PCB208 results in six samples, the PCB169 results in two
samples, the PCB207 results in two samples, and the results for PCB47, PCB201, PCB202, PCB206,
and PCB209 in one sample each were qualified as not detected (U-7).

SDG 27024: Positive values for several PCB were reported in the method blank. Positive values for
one or more of PCB1, PCB18, PCB52/69, PCB105, PCB106/118, and PCB169 were qualified as not
detected (U-7) in the samples.

Field Blanks

SDG 27024: Both samples in this SDG were field blanks. Positive values for 16 PCB were reported
in Sample LW2-C901 and positive values for 3 PCB were reported in Sample LW2-C920. All
results in the equipment blanks were significantly less than the results in the sediment samples, even
after the action levels were established. No further action was necessary.

Matrix Spikes/Matrix Spike Duplicates

SDG 26817, 26818, & 27024: Matrix spikes/matrix spike duplicates (MS/MSD) were not analyzed.
Accuracy was evaluated using the labeled compound and on-going precision recovery (OPR) values.
Precision was evaluated using the laboratory duplicate analysis.

Laboratory Duplicate

Laboratory duplicate analyses were performed with each batch. All laboratory duplicate precision
results were within the acceptance criteria [relative percent difference (RPD) values less than 50%
for analytes with values greater than five times the reporting limit (RL), or an absolute difference of
two times the RL for analytes with values less than five times the RL], with the exceptions noted
below.

SDG 26817: Duplicate analysis was performed on Sample LW2-C111-B2. The reported values for
PCB23 and PCB86 did not meet the acceptance criteria above. Values for these analytes were
estimated (J-9) in both the parent sample and the duplicate.

SDG 26818: Duplicate analysis was performed on Sample LW2-C327-D. Laboratory precision was
acceptable.

SDG 27024: No laboratory duplicate analysis was submitted with this SDG.

Field Replicates

SDG 26817, 26818, & 27024: No samples identified as field replicates were submitted.
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Reporting Limits (Method Detection Limit and Method Reporting Limit)

Analytical concentration goals (ACG) and method reporting limits (MRL) were not specified in the
QAPP. For most samples the laboratory reported specific toxic PCB (PCB77, PCB81, PCB105,
PCB106/118, PCB114, PCB123, PCB126, PCB156, PCB157, PCB167, PCB169, and PCB189) to
sample specific reporting limits determined by the sample signal to noise ratio. All other PCB were
reported to the method reporting limit.

SDG 26817: Samples LW2-C184-B (10X), LW2-C366-C1 (10X), LW2-C377-E (10X), LW2-C401-E
(10X), LW2-C431-B (10X), LW2-C455-B (10X), and LW2-C455-C (10X) were analyzed at dilution
and reporting limits were elevated accordingly. Reporting limits were further elevated for Sample
LW2-C455-B due to limited sample volume.

SDG 26818: Samples LW2-C093-B, LW2-C203-C, LW2-C207-B, LW2-C263-C,and LW2-C302-B
were analyzed at dilution (10X) and reporting limits were elevated accordingly.
Calculation Verification

SDG 26817: Calculation verification was performed on this SDG. No errors were found.

IV. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory followed the specified analytical method.
Accuracy was acceptable, as demonstrated by the labeled compound and OPR percent recovery
values. Precision was acceptable as demonstrated by the laboratory duplicate RPD values, with the
exceptions noted above.

Data were estimated based on laboratory precision outliers. Data were qualified as not detected due
to contamination in the associated laboratory blank.

All data, as qualified, are acceptable for use.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Analysis of Archived Subsurface Sediments
Dioxin/Furan Compounds by EPA 1613 ver. B
Columbia Analytical Services—Houston

This report documents the review of analytical data from the analyses of archived subsurface sediment
samples and the associated laboratory quality control (QC) samples. Columbia Analytical Services,
Houston, Texas analyzed the samples.

SDG No. Samples Validation Level
K0504794 14 Sediment Full
K0504717 20 Sediment Summary
K0504719 20 Sediment Summary

. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables, with the exceptions noted below. The laboratory
followed adequate corrective action processes and all anomalies were discussed in the case narrative.

Several of the closing calibration standards from the DB-5 column were not included in the data
package. A closing calibration is not required by EPA Method 1613 version B. As all of the
calibration standards that were submitted were acceptable, no action was taken.

Il EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified
(10%). Several discrepancies were noted between the EDD and the hardcopy data, as noted below.
The EDD were corrected by the validator. After correction, the EDD matched the hardcopy data.

SDG K0504717: The laboratory “K” flags were removed from the 2,3,7,8-TCDF results in Samples
LW2-C291-B, LW2-C382-B, and LW2-C291-A. A laboratory “K” flag was added to the 1,2,3,7,8-
PeCDF result in Sample LW2-C342-B. The laboratory “J” flag was added to the 2,3,7,8-TCDF
results in Samples LW2-C342-C, LW2-C290-A, and LW2-C290-B. For Sample LW2-C302-C, the
laboratory “U,J” flag was changed to “J”” and the result changed to ‘detected’ for 2,3,7,8-TCDD and
1,2,3,7,8,9-HxCDD. The 2,3,7,8-TCDF result was corrected to 18.921 (from 39.8) pg/g to reflect
the value from the dilution analysis on the DB-225 column. The “K” flag was also removed.

SDG K0504719: The laboratory “K” flag was removed from the 2,3,7,8-TCDF result in Sample
LW2-C196-A. The laboratory “J” flag was removed from the 2,3,7,8-TCDF result in Sample LW2-
C067-A. For Sample LW2-C011-C2, the 1,2,3,6,7,8-HxCDF result was corrected to 0.384 (from
0.98) pg/g, and the Total HxCDF result was corrected to 3.952 (from 4.004) pg/g.

SDG K0504794: The laboratory “K” flags were removed from the 1,2,3,7,8,9-HxCDF results in
Sample LW2-C136-B and LW2-C136-BDup, and from the 2,3,4,6,7,8-HxCDF result in LW2-C136-
BDup. Laboratory “K” flags were added to the 2,3,7,8-TCDD result in Sample LW2-C366-C and
the 2,3,4,6,7,8-HxCDF result in Sample LW2-C136-B. The 1,2,3,4,6,7,8-HpCDD, OCDD, and
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OCDF results in Sample LW2-C455-B and the 2,3,7,8-TCDF result in Sample LW2-C348-D were
corrected as discussed in the Compound Identification/Reported Results section.

ll. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

1 Holding Times and Sample Receipt
Initial Calibration (ICAL)
Continuing Calibration (CCAL)
Laboratory Blanks
Field Blanks
2 Labeled Compounds
1 Matrix Spikes/Matrix Spike Duplicates (MS/MSD)

Ongoing Precision and Recovery (OPR)
Field Duplicates

Laboratory Duplicates

Compound Identification/Reported Results
Reporting Limits (MDL and MRL)
Calculation Verification (full validation only)

_ = N = - -

! Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the veported data were noted. Data qualifiers were issued as discussed below.

Holding Times and Sample Receipt

The validation guidance documents state that the cooler temperatures should be within an advisory
temperature range of 2° to 6°C, and that sediment samples should be archived frozen at -20°C +4°. All
samples were received within these limits, with the exceptions noted below.

The QAPP-required holding time criterion is one year from date of sampling to date of extraction.
The QAPP-required holding time criterion for extracts is 40 days from extraction to analysis. Some
samples were extracted outside the holding time of one year, however as all sediment samples were
stored in deep freeze and dioxin/furan compounds are known to be extremely stable, no action was
taken. All extracts were analyzed within the holding time criterion.

SDG K0504717: The sample cooler was received by the laboratory with a temperature at 1.0°C.
SDG K0504719: The sample cooler was received by the laboratory with a temperature at 1.0°C.
SDG K0504794: The sample cooler was received by the laboratory with a temperature at 1.0°C.

The temperature outliers were judged to have no impact on the data and no action was taken.

Continuing Calibration

SDG K0504719: The concentration of 1,2,3,7,8-PeCDF (at 61 ng/ml) was greater than the 60 ng/ml
upper control limit in the continuing calibration analyzed 10/25/05 at 13:17. Due to the potential
high bias, positive results for 1,2,3,7,8-PeCDF were estimated (J-5B) in the associated samples,
LW2-C011-C2 and LW2-C067-B.

H Al
ic 3/22/2006 2:40:00 PM Diox - 2 EcoChem, Inc.
X:\BO101_PH-RIFS_LWG\B010148G\Working Files\R2A Archived Core Sediment Data Repor\Appendix C - EcoChem DV Reports (on CD)\AppC_C22107001_DV Rpt.doc

ANCO03405

BZT0O104(e)003405



Laboratory Blanks

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times the concentration reported in the blank. Ifa contaminant is reported in an
associated field sample and the concentration is less than the action level, the result is qualified as
not detected (U-7). If the result is also less than the reporting limit, then the result is elevated to the
reporting limit. No action is taken if the sample result is greater than the action level, or for non-
detected results.

SDG K0504717: Positive values for one or more analytes were reported in both of the method
blanks. Action levels of five times the blank concentrations were established and the sample results
were compared to the action levels. Samples with values less than the action level were qualified as
not detected (U-7) at the reported concentration.

SDG K0504719: Positive values for one or more analytes were reported in two of the three method
blanks. Action levels of five times the blank concentrations were established and the sample results
were compared to the action levels. Samples with values less than the action level were qualified as
not detected (U-7) at the reported concentration.

SDG K0504794: Positive values for four analytes were reported in the method blank. Action levels
of five times the blank concentrations were established and the sample results were compared to the
action levels. One or more of these analytes were present in four samples at concentrations less than
the action level and were qualified as not detected (U-7) at the reported concentration.

Labeled Compounds

SDG K0504717: The percent recovery (%R) values for several labeled compounds were greater
than the upper control limits in Samples LW2-C302-B and LW2-C302-C. Positive values for the
associated native analytes were estimated (J-13).

SDG K0504719: The %R value for Cy,-1,2,3,4,7,8-HxCDD was greater than the upper control limit
in Sample LW2-C314-D. Positive values for the associated native analytes were estimated (J-13).

Matrix Spikes/Matrix Spike Duplicates

No matrix spike/matrix spike duplicate (MS/MSD) sets were performed with these SDGs. Accuracy
and precision were assessed using labeled compound recoveries, ongoing precision and recovery
(OPR) samples, and laboratory duplicate samples.

Field Duplicates
No samples identified as field duplicates were submitted with these SDG.

Laboratory Duplicates

Duplicate sample pairs are listed below. The following acceptance criteria were applied: the relative
percent difference (RPD) control limit is 50% for results greater than five times the reporting limit.
For results less than five times the reporting limit, the absolute difference between the sample and
duplicate must be less than two times the reporting limit.
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SDG K0504717: Duplicate analysis was performed on Sample LW2-C291-B. The precision for
1,2,3,4,6,7,8-HpCDD, OCDD, 1,2,3,4,6,7,8-HpCDF, and OCDF did not meet the acceptance criteria
and values for these analytes were estimated (J-9) in the sample and duplicate.

SDG K0504719: Duplicate analysis was performed on Sample LW2-C144-B. The precision for
2,3,7,8-TCDF and 1,2,3,4,7,8-HxCDF did not meet the acceptance criteria. The values for these
analytes were estimated (J-9) in the sample and duplicate.

SDG K0504794: Duplicate analysis was performed on Sample LW2-C136-B. The precision for
1,2,3,4,6,7,8-HpCDD, OCDD, 2,3,7,8-TCDF, 1,2,3,4,6,7,8-HpCDF, and OCDF did not meet the
acceptance criteria. The values for these analytes were estimated (J-9) in the sample and duplicate.

Compound Identification

The laboratory assigned K-flags to numerous values when a peak was detected but did not meet
quantitation criteria, therefore the reported values cannot be considered as positive identification for
these analytes. These results were considered potential false positives or "estimated maximum
possible concentrations” and were qualified as not detected (U-21) at the reported values.
Laboratory blank values with K flags were treated as not detected results.

All results for 2,3,7,8-TCDF were confirmed on a DB-225 column as required by the method.
Although the 2,3,7,8-TCDF results from both columns were reported in the raw data, only the results
from the DB-225 column were reported in the EDD. No action was necessary.

The laboratory used an “E” flag to indicate when reported results (usually OCDD or OCDF) were at
concentrations greater than the linear range of the instrument calibration. These samples were
usually not reanalyzed at dilutions. Since results greater than the linear range could have a potential
low bias, all “E” flagged results were estimated (J-20), as noted below.

SDG K054717: Values for OCDD that were greater than the linear range of the calibration were
reported in Samples LW2-C277-C and LW2-C291-C. These values were estimated (J-20).

SDG K054719: The value for OCDD in Sample LW2-C453-B was greater than the linear range of
the calibration and this value was estimated (J-20).

SDG K054794: Values for OCDD and/or OCDF that were greater than the linear range of the
calibration were reported in Samples LW2-C136-C, LW2-C111-D2, LW2-C348-B, LW2-C430-C,
LW2-C431-B and LW2-C455-C. These values were estimated (J-20).

The 1,2,3,4,6,7,8-HpCDD, OCDD, and OCDF results in Sample LW2-C455-B and the 2,3,7,8-TCDF
result in Sample LW2-C348-D were “E” flagged by the laboratory. Dilutions were analyzed for
these samples, and the results from the dilutions were used to calculate the TEF (toxic equivalency
factors) reported on the Form 3 in the package. However, the “E” flagged results were reported on
the sample result summary form and in the EDD. The laboratory confirmed that the results from the
dilutions should be reported. The results in the EDD were changed by the reviewer.

Reporting Limits (MRL and MDL)
SDG K054717: Sample LW2-C302-C was re-extracted with a smaller sample size due to high levels
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of target analytes. Reporting limits were elevated accordingly.

Calculation Verification

SDG K0504794: A full validation (Level IV) was performed this SDG. No calculation errors were
identified.

IV. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory followed the specified analytical method.
Accuracy was acceptable, as demonstrated by the labeled compound and OPR %R values. Precision
was acceptable as demonstrated by the RPD values for the OPR and OPR duplicate and the
laboratory duplicate analyses, with the exceptions noted above.

Data were estimated due to calibration outliers, labeled compound recovery outliers, and laboratory
duplicate precision outliers. Data were qualified as not detected due to ion ratio criteria outliers and
contamination in the associated blanks.

All data, as qualified, are acceptable for use.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Analysis of Archived Subsurface Sediments
Organotins
Columbia Analytical Laboratories—Kelso

This report documents the review of analytical data from the analyses of archived subsurface sediment
samples and the associated laboratory and field quality control (QC) samples. Samples were
analyzed by Columbia Analytical Services, Inc., Kelso, Washington.

SDG No. Samples Validation Level
K0504830 5 Sediment Full

. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

Il EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified
(10%). No errors were found.

ll. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

1 Technical Holding Times and Sample Receipt 1 Matrix Spikes/Matrix Spike Duplicates (MS/MSD)
Instrument Performance Check Laboratory Control Samples (LCS)
Initial Calibration (ICAL)
Continuing Calibration (CCAL)
2 Laboratory Blanks
1 Field Blanks
Surrogate Compounds

Replicate Analyses

Reporting Limits (MDL and MRL)
Compound Identification

Calculation Verification (full validation only)

_ N = -

" Quality control results are discussed below, but no data were qualified.
* Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.

Technical Holding Times and Sample Receipt

The QAPP-required holding time criterion is one year from date of sampling to date of extraction.
The QAPP-required holding time criterion for extracts is 40 days from extraction to analysis. Some
samples were extracted several days outside the holding time of one year; however, as all sediment
samples were stored in deep freeze, no action was taken. All extracts were analyzed within the
holding time criterion.

Al
pmd 3/22/2006 2:40:00 PM TBT -1 EcoChem, Inc.
X:\BO101_PH-RIFS_LWG\B010148G\Working Files\R2A Archived Core Sediment Data Repor\Appendix C - EcoChem DV Reports (on CD)\AppC_C22107001_DV Rpt.doc

ANCO03409

BZT0O104(e)003409



Laboratory Blanks

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times the concentration reported in the blank. Ifa contaminant is reported in an
associated field sample and the concentration is less than the action level, the result is qualified as
not detected (U-7). If the result is also less than the reporting limit, then the result is elevated to the
reporting limit. No action is taken if the sample result is greater than the action level, or for non-
detected results.

SDG K0504830: One sediment method blank was reported with this SDG. A positive result for
tri-n-butyltin was reported in the method blank extracted on 10/18/05. The tri-n-butyltin result in
Sample LW2-C457-D was less than the action level and was qualified as not detected (U-7).

Field Blanks
SDG K0504830: No samples identified as field blanks were submitted.

Matrix Spikes/Matrix Spike Duplicates

SDG K0504830: One set of matrix spike/matrix spike duplicate (MS/MSD) analyses were
performed on Sample LW2-C420-A. In this sample set, the percent recovery (%R) values for tri-n-
butyltin were greater than the upper control limit of 140%. No action was taken for tri-n-butyltin as
the native concentration of this compound was greater than four times the spiking amount.

Reporting Limits (MDL and MRL)

The specified method reporting limits (MRL) were met for all analytes, with the exceptions noted
below.

SDG K0504830: Samples LW2-C409-B and LW2-C420-B were analyzed at dilutions. Reporting
limits were elevated accordingly and no action was taken.

Compound ldentification

The laboratory applies a “P” qualifier to values when the relative percent difference (RPD) value
between the two analytical columns is greater than 40%. When the RPD value was greater than 40%
but less than 60% the reported value was estimated (J-3). [fthe RPD value was greater than 60%,
the reported value was qualified as estimated and tentatively identified (NJ-3).

SDG K0504830: The RPD value for tetra-n-butyltin exceeded 60% in Sample LW2-C420-A. The
reported value was qualified (NJ-3) as estimated and tentatively identified.

Calculation Verification (full validation only)

SDG K2504830: Calculation verifications were performed on this SDG. No calculation or
transcription errors were found.
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IV. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory followed the specified analytical method.
Accuracy was acceptable, as demonstrated by the surrogate, laboratory control sample, and
MS/MSD %R values, with the exceptions noted above. Precision was also acceptable as
demonstrated by the RPD values for the MS/MSD.

One data point was estimated based on a column confirmation outlier. One data point was qualified
as not detected based on contamination in the associated laboratory blank.

All data, as qualified, are acceptable for use.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Analysis of Archived Subsurface Sediments
Diesel and Residual Range Hydrocarbons (NWTPH-Dx)
Columbia Analytical Services—Kelso

This report documents the review of analytical data from the analyses of archived subsurface sediment
samples and the associated laboratory and field quality control (QC) samples. Samples were
analyzed by Columbia Analytical Services, Inc., Kelso, Washington.

SDG No. Samples Validation Level
K0504792 11 Sediment Summary
K0504830 33 Sediment Summary

. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

Il EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified
(10%). No errors were found.

ll. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

1 Holding Times & Sample Receipt Laboratory Control Samples (LCS/LCSD)
GC/MS Instrument Performance Check 1 Laboratory Duplicates
Initial Calibration (ICAL) 1 Field Replicates
Continuing Calibration (CCAL) Target Analyte List
2 Laboratory Blanks Reporting Limits (MDL and MRL)
1 Field Blanks 2 Compound Identification
Surrogate Compounds 1 Calculation Verification (Full validation only)

1 Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.

Holding Times and Sample Receipt

The QAPP-required holding time criterion is one year from date of sampling to date of extraction.
The QAPP-required holding time criterion for extracts is 40 days from extraction to analysis. Some
samples were extracted outside the holding time of one year, however as all sediment samples were
stored in deep freeze, no action was taken. All extracts were analyzed within the holding time
criterion.
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Laboratory Blanks

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times the concentration reported in the blank. If a contaminant is reported in an
associated field sample and the concentration is less than the action level, the result is qualified as
not detected (U-7). Ifthe result is also less than the reporting limit, then the result is elevated to the
reporting limit. No action is taken if the sample result is greater than the action level, or for non-
detected results.

Method blanks were analyzed at the appropriate frequency. For the analytical batches noted below,
residual range hydrocarbons were reported in the method blank. A summary of contaminant levels,
associated samples, and action levels is provided in the data validation worksheets.

SDG K0504830: Two sediment method blanks were reported with this SDG. Positive results for
residual range organics were reported in the method blanks extracted on 10/18/05 and 11/2/05. The
residual range organics results in Samples LW2-C152-E, LW2-C121-D, LW2-C156-F, and
LW2-C379-D were less than the action level and were qualified as not detected (U-7).

Field Blanks

Method blanks are used to evaluate all associated samples, field blanks. Any remaining positive
results in the field blanks are used to evaluate all associated samples.

SDGs K0504830 & K0504792: No samples identified as field blanks were submitted.

Laboratory Duplicates

No matrix spikes/matrix spike duplicates (MS/MSD) were performed. Accuracy and precision were
assessed using the laboratory control sample (LCS) and laboratory duplicate.

SDG K0504792: Laboratory duplicate analyses were performed on Samples LW2-C282-D and
LW2-C380-C. The diesel and residual range organics relative percent difference (RPD) values were
within the control limit of 30%. Precision was judged to be acceptable.

SDG K0504830: A laboratory duplicate analysis was performed on Sample LW2-C335-E,
LW2-C329-A, and LW2-C093-B. The diesel and residual range organics RPD values were within
the control limit of 30%. Precision was judged to be acceptable.

Field Replicates

No samples identified as field replicates were submitted.

Compound Identification

SDG K0504792: The chromatographic patterns for Samples LW2-C112-D, LW2-C112-C,
LW2-C282-A, LW2-C380-A, and LW2-C112-A did not match that of the diesel or residual range
organics standard used for calibration. The diesel and residual results in these samples were flagged
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by the laboratory and qualified as estimated (J-2).

SDG K0504830: The chromatographic patterns for 23 samples did not match that of the diesel or
residual range organics standard used for calibration. The diesel and residual results in these
samples were flagged by the laboratory and qualified as estimated (I-2).

Calculation Verification

SDG K0504792: Calculation verifications were performed on this SDG. No calculation errors were
found.

IV. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory followed the specified analytical method.
Accuracy was acceptable, as demonstrated by the surrogate and LCS percent recovery values.
Precision was also acceptable as demonstrated by the laboratory duplicate RPD values.

Data were qualified because of chromatographic pattern mismatches. Data were also qualified as not
detected based on contamination in the associated method blanks.

All data, as qualified, are acceptable for use.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Analysis of Archived Subsurface Sediments
Metals
Columbia Analytical Laboratories—Kelso

This report documents the review of analytical data from the analyses of archived subsurface sediment
samples and the associated laboratory and field quality control (QC) samples. Columbia Analytical
Laboratories, Inc., Kelso, Washington, analyzed the samples.

SDG No. Samples Validation Level
K0504792 6 Archived Cores Full
K0504830 36 Archived Cores Summary

. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

Il EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified
(10%). No errors were found.

ll. TECHNICAL DATA VALIDATION

The QC requirements for review are listed below.

1 Technical Holding Times and Sample Preservation 2 Laboratory Duplicates
Initial Calibration (ICAL) 1 ICP Interference Check Samples
Calibration Verification (CVER) 2 ICP Serial Dilution
CRDL Standard ICPMS Internal Standards

2 Laboratory Blanks 1 Field Replicates
Field Blanks Reporting Limits (MDL and MRL)
Laboratory Control Samples Calculation Verification (Full validation only)

2 Matrix Spike Samples

! Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed helow.

Technical Holding Times and Sample Preservation

The samples were received at temperatures less than the recommended 4°C £2°. These core samples
were frozen upon collection and remained frozen until analysis. Holding times are extended for
metals analysis of frozen samples. No action was taken based on low temperature readings or on
extended holding times, with the following exception.
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SDG K0504830: Mercury analyses were performed well beyond the QAPP specified 180 day
holding time for frozen sediments. All results were positive and were estimated (J-1) to indicate a
potential low bias.

CRDL Standard

Contract required detection limit (CRDL) standards were analyzed at the beginning of each
analytical sequence. For recoveries greater than upper control limit of 130%, positive results less than
two times the CRDL were estimated (J-14) to indicate a potential high bias. For recoveries less than
the lower control limit of 70%, positive results less than twice the CRDL and non-detects were
estimated (J/UJ-14) to indicate a potential low bias. The following outliers were noted:

SDG K0504792: cadmium (148%), chromium (131%) and lead (174%) — no results were qualified.

Laboratory Blanks

Various analytes were detected in the method and instrument blanks at levels greater than the
method detection limits (MDL). To evaluate the effect on the sample data, action levels of five
times the blank concentrations were established. Positive results less than the action levels in the
associated samples were qualified as not detected (U-7) at the reported concentration. No action was
taken for non-detects.

In addition, some analytes were found at levels less than the negative MDL in some instrument
blanks. For negative blanks, action levels of five times the absolute value of the blank
concentrations were established. Results less than the action levels in the associated samples were
qualified as estimated (J/UJ-7) to indicate a potential low bias.

SDG K0504792: Cadmium, lead, nickel, selenium, silver, and zinc were detected in the method
and/or instrument blanks at levels greater than the MDL. Some results for cadmium and selenium
were less than the action levels and were qualified as not detected (U-7).

SDG K0504830: Cadmium, selenium, and silver were detected in the method and/or instrument
blanks at levels greater than the MDL. Some results for these analytes were less than the action
levels and were qualified as not detected (U-7).

Matrix Spike Samples

A matrix spike sample (MS) was analyzed at the proper frequency of one per twenty samples or one
per batch; whichever was more frequent. The percent recovery (%R) values were within the control
limits of 70%-130%, with the exceptions noted below. For %R values greater than 130%, the
associated positive results were estimated (J-8) to indicate a possible high bias. No action was taken
for non-detects. For %R values less than 70%, the associated positive results non-detects were
qualified as estimated (J/UJ-8) to indicate a possible low bias.

SDG K0504792: For both MS/MSD sets (using Samples LW2-C301-A and LW2-C445-D), the %R
values for antimony were less than the lower limit of 70%.

SDG K0504830: For both MS/MSD sets (using Samples LW2-C314-D and LW2-C373-D), the %R
values for antimony were less than the lower limit of 70%.
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Laboratory Duplicates

SDG K0504792: For Sample LW2-C445-D, the relative percent difference (RPD) value for
antimony (120%) exceeded the limit of 30%. Results for this analyte in the associated samples were
estimated (J-9).

SDG K0504830: For Sample LW2-C314-D, the RPD value for lead (36%) exceeded the limit of
30%. Results for this analyte in the associated samples were estimated (J-9).

ICP Interference Check Samples

SDG K0504830: The concentration of the interfering element iron was greater than the level in the
interference check samples (ICSA/ICSAB) in several samples. The ICSA results were carefully
evaluated to determine if there was a potential high or low bias caused by iron interference. The
ICSA value for nickel was less than the negative MDL. An action level of two times the absolute
value of the ICSA result was established. All sample results for nickel were greater than the action
level; therefore no data were qualified.

ICP Serial Dilution

SDG K0504792: For QC sample LW2-C301-A, the percent difference (%D) values for nickel
(16%) and silver (18%) were greater than the control limit of 10%. The associated results were
estimated (J-16).

For QC sample LW2-C445-D, the %D value for silver (22%) was greater than the 10% control limit.
Associated results were estimated (J-16).

SDG K0504830: For QC sample LW2-C314-D, the %D value for lead (15%) was greater than the
control limit of 10%. The associated results were estimated (J-16).

For QC sample LW2-C373-D, the %D value for silver (25%) was greater than the 10% control limit.
Associated results were estimated (J/UJ-16).

IV. OVERALL ASSESSMENT

As determined by this evaluation, the laboratory followed the specified analytical methods. The
laboratory duplicate RPD values indicated acceptable precision, except as noted above. Accuracy
was also acceptable, as demonstrated by the MS and laboratory control sample (LCS) %R values,
except as previously noted.

Data were qualified as estimated and/or not detected based on laboratory blank contamination. Data
were also estimated based on holding time exceedance, MS %R, laboratory duplicate RPD, and
serial dilution %D outliers.

All data, as qualified, are acceptable for use.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Analysis of Archived Subsurface Sediments
Conventional Parameter Analyses
Columbia Analytical Services—Kelso

This report documents the review of analytical data from the analyses of archived subsurface sediment
samples and the associated laboratory and field quality control (QC) samples. Columbia Analytical
Laboratories, Inc., Kelso, Washington.

SDG No. Samples Validation Level
K0504569 32 Sediments — TOC Full
K0504681 40 Sediments — TOC Summary
K0504682 26 Sediments - TOC Summary
K0504688 34 Sediments - TOC Summary
K0504788 19 Sediments - TOC Summary
K0504915 19 Sediments — TS/GS/SG Summary
K0504916 20 Sediments - TS/GS/SG Summary
K0504918 20 Sediments - TS/GS/SG Summary
K0504923 18 Sediments - TS/GS/SG Full
K0504924 20 Sediments - TS/GS/SG Summary
K0504925 20 Sediments - TS/GS/SG Summary
K0504926 24 Sediments - TS/GS/SG Summary

The analytical tests that were performed are summarized below:

Parameter Method
Total Solids (TS) EPA 160.3
Grain Size (GS) PSEP 1986
Specific Gravity (SG) ASTM D-854
Total Organic Carbon (TOC) Plumb 1981

. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

Il EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified (10%).

SDGs K0504915, K0504916, K0504918, and K0504923: The EDD did not contain the results for
the laboratory replicate analysis for grain size.
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ll. TECHNICAL DATA VALIDATION

The QC requirements for review are listed below.

2 Technical Holding Times and Sample Preservation Matrix Spike/Matrix Spike Duplicates (MS/MSD)
Initial Calibration 1 Laboratory Duplicates
Calibration Verification 1 Field Replicates

2 Laboratory Blanks Reporting Limits (MDL and MRL)
Field Blanks 1 Calculation Verification (Full validation only)

Laboratory Control Samples

! Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.

Technical Holding Times and Sample Preservation

The validation guidance documents state that the cooler temperatures should be within 4°C £2° upon
receipt at the laboratory. Archived sediment samples should be stored at 2° to 6°C for the grain size
and specific gravity analyses and deep frozen at -20°C +4° for all other analyses. The following
outliers were noted:

AllSDGs: The laboratory received the majority of the sample coolers with temperatures outside the
advisory limits. The cooler temperatures at receipt ranged from —5.6° to 0.7°C. These temperature
outliers were judged to have no impact on the data, and no action was taken.

The QAPP-required holding time criterion for TOC for archived sediments is one year from date of
sampling to date of analysis. The QAPP-required holding time criterion for grain size and specific
gravity is 6 months from date of sampling to date of analysis.

ANl TOC SDGs: Some samples were analyzed outside the holding time of one year, however as all
sediment samples were stored in deep freeze and the TOC content should be stable, no qualifiers
were applied.

All Grain Size and Specific Gravity SDG: All of the grain size and specific gravity analyses were
performed beyond the 6-month holding time criterion. In addition, the sediment samples were
frozen, which could potentially alter the results for these tests. Due to this, the results for grain size
and specific gravity were estimated (J/UJ-1).

Method Blanks

In order to assess the impact of blank contamination on the reported sample results, action levels at
of five times the blank concentrations were established. Ifthe concentrations in the associated field
samples were less than the action levels, the results were qualified as not detected (U-7). If the result
was also less than the reporting limit, then the result was elevated to the reporting limit.

SDG K0504681: A positive result for TOC was reported in one instrument blank (CCB1 at 0.03%).
The TOC result in Sample LW2-C171-D was qualified not detected (U-7).

SDG K0504682: A positive result for TOC was reported in one instrument blank. All associated
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sample results were greater than the action level; no qualifiers were applied.

SDG K0504688: A positive result for TOC was reported in one method blank and one instrument
blank. All associated sample results were greater than the action level; no qualifiers were applied.

Laboratory Replicates

Laboratory duplicate samples (triplicates for grain size) were performed at the required frequency of
one per batch. The relative percent difference (RPD) and percent relative standard deviation
(%RSD) values were within the control limits of 20%, with the following exceptions:

SDG K0504926: For the triplicate analysis performed using Sample LW2-C455-F, the %RSD value
for the Fine Silt fraction (21%) was greater than the control limit. The result for this fraction was
estimated (J-9) in the parent and replicate samples.

Field Duplicates

SDG K0504681 and K0504918: Samples LW2-C458-D1 and LW2-C458-D2 were identified as
field duplicates. All RPD values were less than the 50% control limit. Field precision was
determined to be acceptable.

Calculation Verification

SDG K0504569 (TOC): Several results were verified by recalculation. No calculation or
transcription errors were noted.

SDG K0504923 (Total Solids, Grain Size, Specific Gravity): Several results were verified by
recalculation; no calculation or transcription errors were noted.

IV. OVERALL ASSESSMENT

As determined by this evaluation, the laboratory followed the specified analytical method. The
laboratory and field duplicate RPD and laboratory triplicate %RSD values indicated acceptable
precision, with the exception noted above. Accuracy was also acceptable, as demonstrated by the
matrix spike and laboratory control sample percent recovery values.

Data were estimated based on improper sample preservation, exceeded holding times, and a
laboratory precision outlier. Data were also qualified as not detected based on laboratory blank
contamination.

All data, as qualified, are acceptable for use.

Al
pmd 3/22/2006 2:40:00 PM CNV -3 EcoChem, Inc.
X:\BO101_PH-RIFS_LWG\B010148G\Working Files\R2A Archived Core Sediment Data Repor\Appendix C - EcoChem DV Reports (on CD)\AppC_C22107001_DV Rpt.doc

ANCO03420

BZT0O104(e)003420



WG

LOWER WILLAMETTE GROUP

PORTLAND HARBOR RI/FS
ROUND 1 SITE CHARACTERIZATION REPORT

APPENDIX B

SURFACE SEDIMENT
SAMPLE DEPTH EVALUATION

October 12, 2004

DRAFT DOCUMENT: DO NOT QUOTE OR CITE

This document is currently under review by US EPA and its federal, state,
and tribal partners, and is subject to change in whole or in part.

Prepared for:
Lower Willamette Group

Prepared by:
Integral Consulting, Inc.

ANC03421
BZT0O104(e)003421



LWG Portland Harbor RI/FS

. Round 1 Site Characterization Summary Report
Lower Willamette Group

Appendix B
Octaober 12, 2004
DRAFT

TABLE OF CONTENTS
1.0 INTRODUCTION ..c.veiriviiiertiitiesteetinsressreesae st essaesssesisassesssesssassbessaaanssssressaassnessnaens 1
2.0 TECHNICAL APPROACH. .......cccttetteriieeteetreeie ettt s 2
3.0 DATA EVALUATION AND DISCUSSION OF BATHYMETRIC CHANGES.... 4
3.1 Change Datl.......ccceeevuieeiiieeriir ettt ee e sbbe s an e e b r e eaaeaens 4
3.2 Surface Layer Sample INterval........cocvvevvierierieirierineieeiesene e e 6
4.0 CONCLUSIONS. .. .oorttetierieerttestresteestaesteesrtessasstaesnassasesraessssssaessaessbessnesbssestaesaasssessnaens 8
5.0 REFERENCES .....ooiioieeee ettt ettt en e e 9

LIST OF TABLES

Table B-1a. Evaluation of T1T4 Bathymetric Change in Nearshore (<20' CRD) Areas
Based on 1 Square Meter Cell Counts (Dredged Area Data Removed).

Table B-1b. Evaluation of T1T3 Bathymetric Change in Channel (>20' CRD) Areas
Based on 1 Square Meter Cell Counts (Dredged Area Data Removed).

Table B-2a. Evaluation of T3T4 Bathymetric Change in Nearshore (<20' CRD) Areas
Based on 1 Square Meter Cell Counts (No Dredged Areas).

Table B-2b. Evaluation of T3T4 Bathymetric Change in Channel (>20' CRD) Areas
Based on 1 Square Meter Cell Counts (No Dredged Areas).

LIST OF FIGURES

Figure B-1. Nearshore and Channel Areas and Sediment Transport Zones.

Figure B-2a. Nearshore Area (<20' CRD) Bathymetry Changes (January 2002 to June
2004).

Figure B-2b. Channel Area (>20' CRD) Bathymetry Changes (January 2002 to June
2004).

Figure B-3a-g. Generalized Bathymetric Change; T1 to T4.

Figure B-4a. Nearshore Area (<20' CRD) Bathymetry Changes (May 2003 to June 2004).

Figure B-4b. Channel Area (>20' CRD) Bathymetry Changes (May 2003 to June 2004).

DO NOT QUOTE OR CITE i
This document is currently under review by US EPA and its federal, state,
and tribal partners, and is subject to change in part or in whole.

ANCO03422
BZT0O104(e)003422



LWG Portland Harbor RI/FS

Round 1 Site Characterization Summary Report

Lower Willamette Group Appendix B

Octaober 12, 2004
DRAFT

1.0 INTRODUCTION

As part of the Portland Harbor Remedial Investigation (RI), four bathymetric
surveys of the lower Willamette River (LWR) have been conducted between
January 2004 and February 2004. Integral previously presented comparisons of
data from the first three surveys, completed in January 2002 (T1), September
2002 (T2), and May 2003 (T3) in SEA et al. (2003) (T1 versus T2) and Integral et
al. (2004) (T1 and T2 versus T3). These detailed reviews of the bathymetric
changes over time revealed trends in the magnitude, direction (i.e., shallowing
versus deepening), and spatial distribution of riverbed elevation changes in the
LWR, and this information was used to establish the 30-cm (1-foot) surface
sediment sampling interval for the Round 2 nature and extent sediment sampling
program. Based on the riverbed elevation changes measured from January 2002
through May 2003, it was concluded that a surface sediment sample interval of 30
cm would capture the riverbed elevation change observed over this 16-month

period across 95% of the channel and 87% of the nearshore area (Integral et al.
2004).

Review of historical river stage data on the Willamette River during the period in
which the first three bathymetric surveys were conducted indicated that this
period represented relatively typical hydrologic conditions on the river; therefore,
the predominantly small-scale (< 30 ¢cm) changes observed across most of the
survey area were are also considered representative of typical conditions. EPA
and its agency partners expressed concern that sediment deposition and erosion
patterns in the LWR might differ considerably (both qualitatively and/or
quantitatively) during a high-flow or flood event and requested that another
survey be conducted should a flow event greater than 100,000 cubic feet per
second (cfs) occur.

On January 31 and February 1, 2004, a flow event that peaked at approximately
130,000 cfs occurred in the LWR. An immediate post-event precision
bathymetric survey was initiated on February 6 and continucd into carly March.
The February 2004 survey (T4) was conducted over the same 15-mile stretch of
the river that had been surveyed previously. This document compares the results
of this fourth, post-high-flow event survey with the results of the preceding
survey conducted in May 2003 (T3), as well as with the results the initial survey
conducted 25 months previously during the winter of 2002 (T1).

The objectives of this analysis are to 1) to assess the total amount of net change
observed in the LWR over the 25-month period of riverbed elevation
measurements; 2) compare the post-high-flow event patterns of deposition,
erosion, and no change with previous observations; and 3) to review the
appropriateness of the 30-cm surface sediment sampling interval used during the
2004 Round 2 sediment sampling program.

DO NOT QUOTE OR CITE 1
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2.0 TECHNICAL APPROACH

The technical approach used in this analysis follows that used previously (Integral
ct al. 2004). Two scts of maps showing bathymctric change wcere gencrated by
comparing 1) the January 2002 and February 2004 data sets, and 2) the May 2003
and February 2004 data sets (see Figures 3 and 4 in Integral and DEA 2004). The
bathymetric change maps were created by gridding the bathymetric sounding data
from each survey into 1-square-meter cells (approximately 10.8 ftz). The average
depth within each cell was then compared between surveys, and a direction and
magnitude of change for each cell was tabulated (Tables B-1a, B-1b, B-2a, and B-
2b). The vertical resolution of the multibeam survey is + 0.25 foot, so cell
comparisons that show positive or negative change less than or equal to 0.25 foot
are considered to represent no change in riverbed elevation.

In the analysis, the early data are subtracted from the later data so negative
elevation changes indicate shallowing and positive elevation changes indicate
deepening. In addition, data from areas that were known to be dredged, as well as
erroneous data resulting from interferences with in-water or overwater structures
that affected navigational accuracy (Integral and DEA 2004), were removed from
the relevant data sets. These anthropogenic and artifactual elevation changes
were identified and removed during the data processing for this evaluation.

Tables B-1a and B-1b show the total cell counts by river mile (RM) for nearshore
and channel zones, respectively, for the January 2002 to February 2004 data
comparison (T1T4). Similarly, Tables B-2a and B-2b show the total ccll counts
for the nearshore and channel areas for the 2003 to February 2004 (T3T4) data
comparison. Tables for the T1T2 and T2T3 comparisons were presented in
Integral et al. (2004). The cell counts presented in the tables are grouped into No
Change, Shallowing, and Deepening categories. Known dredged areas and
clearly identifiable erroneous data have been removed from the data sets. The no-
change category is defined as +0.25 foot. The percentage of the area within each
river mile that falls within each of these three categories is shown at the bottom of
each table.

The definition of the nearshore and channel areas is based on the results of the
December 2001 LWR sediment-profile imaging (SPI) (SEA 2002b). In that
survey, the sediment transport regimes inferred from the SPI results in the deeper
portions of the LWR (channel and lower channel slopes) differed notably from
thosc inferred for the nearshorce arcas (upper channel slope, off-channcl benches
and beaches). The division between these “channel” and “nearshore” arcas was
delineated by the —15 foot North American Vertical Datum of 1988 (NAVDS8)
contour, which equates approximately to the —20 foot Columbia River Datum
(CRD) contour in the survey area. Figure B-1 illustrates the nearshore and
channel areas defined by the NAVDS88 —15-foot contour, as well as sediment
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transport regimes identified along the channel that are referred to below (SEA
2002a).
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3.0 DATA EVALUATION AND DISCUSSION OF BATHYMETRIC
CHANGES

3.1 CHANGE DATA

3.1.1 25-Month Period from January 2002 to February 2004 (T1T4)
Data presented in Tables B-1a and B-1b show that areas of shallowing and
deepening generally make up a larger percentage of the total area in the shallow,
nearshore portion of the site than in the main navigation channel. The numbers of
cells showing change account for 70% of the total cells in the nearshore zone and
59% of the cells in the channel zone. Figures B-2a and B-2b show the
percentages of cells in nearshore and channel zones, respectively, within each
river mile segment that account for no change, shallowing, and deepening in the
T1T4 comparison.

Nearshore Areas

Across all nearshore areas combined, approximately 30% of the riverbed shows
no change in elevation between the two surveys, while 54% of the area deepened
measurably and 16% shallowed. The cumulative percent of the nearshore area
shallowing and deepening by vertical change interval is shown in Table B-1a.
The magnitude and the extent of vertical change are generally greater in nearshore
arcas than in the channel. Still, over 77% of the cells that exhibit vertical change
show change that is less than or equal to 1 foot (shaded rows), and over 96% of
the shallowing cells and 94% of the deepening cells show changes of less than or
equal to 2 feet. When combined with the no-change cells, the percentage of the
total area of the nearshore riverbed that shows vertical change (either shallowing
or deepening) greater than 1 foot is approximately 15% (i.e., 85% shows less than
one foot of change). This represents a total nearshore area of about 246,047 m*.

Channel Areas

Across all channel segments combined, 41% of the riverbed showed no change in
elevation between the two surveys, while 36% of the area deepened measurably
and 23% shallowed. The cumulative percent of the channel area that is
shallowing and deepening by vertical change interval is shown in Table B-1b.
Over 74% of shallowing cells and over 93% of deepening cells exhibit vertical
change less than or equal to 1 foot (shaded rows). When the no-change cells are
included, only about 8% of the total area of the channel riverbed shows vertical
change (either shallowing or deepening) greater than 1 foot. This represents a
total channel area of about 736,945 m?.

Generalized Bathymetric Change Maps
To assess the extent and spatial distribution of the LWR areas where the T1T4

elevation changes exceed * 1 foot, cells exhibiting shoaling and deepening greater
than 1 foot were combined into two large categories, and the no-change category
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was expanded to included all changes up to + 1 foot. Using this classification
scheme, a simplified series of bathymetric change maps were generated and are
shown in Figures B-3a through B-3g. These maps show the distribution of
clevation changes greater than 1 foot throughout the LWR. Dredged areas are
included in this mapped data set, so nearshore areas that have been dredged in this
timeframe (e.g., the Port’s Terminals 2 and 4 and the Willbridge Fuel docks), are
evident. Nearshore areas generally show more change and more variable change
(i.e., both accretion and erosion) than channel areas. However, large continuous
arcas of shoaling are evident in the channel at RM 2, from RM 8 to 10, and in
former dredged areas between RM 10 and 11. These are the expected areas of
sediment accumulation based on historic channel maintenance dredging
operations (Integral et al. 2004).

3.1.2 9-Month Period from May 2003 to February 2004 (T3T4)
The changes measured between the May 2003 survey and the immediate post-
high-flow event in February 2004 are compiled in Tables B-2a and B-2b. These
tables show that the numbers of cells showing change account for only 29% of the
total cells in the nearshore zone and 19% of the cells in the channel zone. Figures
B-4a and B-4b show the percentages of cells in nearshore and channel zones,
respectively, within each river mile segment that account for no change,
shallowing, and decpening in the T3T4 comparison.

Nearshore Areas

Across all nearshore areas combined, approximately 71% of the riverbed shows
no change in elevation between the two surveys, while 20% of the area deepened
measurably and 9% shallowed. The cumulative percent of the nearshore area
shallowing and deepening by vertical change interval is shown in Table B-2a.
Over 88% of shallowing cells and over 91% of deepening cells exhibit vertical
change less than or equal to 1 foot (shaded rows), and over 98% of the cells that
show vertical change show change that is less than or equal to 2 feet. In total,
approximately 3% of the nearshore riverbed shows vertical change (either
shallowing or deepening) greater than 1 foot. This is equivalent (o a total
nearshore area of about 51,109 m>,

Channel Areas

Across all channel segments combined, 80% of the riverbed shows no change in
elevation between the two surveys, while 9% of the area deepened measurably
and 10% shallowed. The cumulative percent of the channel area that is
shallowing and deepening by vertical change interval is also provided in Table B-
2b. Over 94% of shallowing cells and over 96% of deepening cells exhibit
vertical change less than or equal to 1 foot (shaded rows), and over 99% of the
cells show vertical change that is less than or equal to 2 feet. In total, only about
1% of the total area of the channel riverbed shows vertical change (either
shallowing or decpening) greater than 1 foot, which represents a total channcl
area of about 82,190 m-.
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3.1.3 Spatial Patterns in the Distribution of No-Change, Shallowing, and
Deepening Areas
The percentages of the area within each river mile showing no change,
shallowing, and deepening over the T1T4 and T3T4 study periods were graphed
for the channel and nearshore zones (Figures B-2a, B-2b, B-4a, and B-4b).
Patterns exhibited by the data are discussed in the following paragraphs.

T1T4 Patterns

In the nearshore, deepening cells are the dominant in virtually every river mile,
particularly RMs 0-4, 6-10, and 12-14. The proportion of no-change cells varies
only between 20 to 39% across the entire study area, peaking between RM 5-6
and again between RM 14-15.7. Shallowing cells do not dominate any of the
nearshore areas, but peaks in the relative proportion of shallowing cells occur in
RMs 4-5 and 11-12.

In the channel, deepening cells are most dominant between RMs 5-7 and RM 10-
15.7, which 1s consistent with the previous classification of these segments as
nondepositional environments (Integral et al. 2004). No-change cells dominate
RMs 3-5 and RM 7-9, which have been characterized as transitional and
depositional zones, respectively. Shallowing cells peak in RM 2-3 and RM 9-10,
which is consistent with their characterization as depositional zones.

T3T4 Patterns

No-change cells clearly dominate both the channel and nearshore areas during the
T3T4 time period (post-high-flow event conditions). In the nearshore zones,
deepening is the second-most dominant change seen over the T3T4 time period,
comprising between13 to 36% of each river mile segment. Deepening in the
nearshore peaks at RM 4-5. The T1T4 generalized bathymetric change maps
indicate that this deepening is likely associated with dredging or other
anthropogenic factors in the Terminal 4 area. Shallowing comprises only between
2 to 18% of the nearshore areas during T3T4.

In the channel, there is only one segment where no-change cells do not comprise
the majority of the area: RM 9-10, where shallowing occurs over nearly half the
area. This reach is the upstream portion of the large depositional that occurs from
RM 7 to 10 where the river channel widens (Integral et al. 2004). This
depositional zone appears to act a trap for much of the sediment entering the ISA
from upstream. Shallowing comprises only 23% or less in all other RM
scgments. Dcepening docs not comprisc more than 21% of any channel scgment
during this time period.

3.2 SURFACE LAYER SAMPLE INTERVAL

The surface layer sample interval for the Round 2 sediment sampling effort was
defined as the top 1 foot (30 cm) of sediment, based on the previous bathymetric
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change evaluations (Integral et al. 2004). Consistent with the previous data, the
T1T4 bathymetric data also indicate that the majority of changes are 1 (oot or less
in magnitude. Areas with less than 1-foot riverbed elevation change account for
approximately 92% of the total channel area and 85% of the total nearshore arca
over the 25-month T1T4 period (Tables B-1a and B-1b) across the entire surveyed
area; this compares closely with 95% of total channel area and 87% of the total
nearshore area over the 16-month T1T3 period (Integral et al. 2004).

The percentage areas with change of 1 foot or less in magnitude for the 25-month
T1T4 period were calculated for each river mile from the data in Tables B-1a and
B-1b, and are summarized in the following table:

River Mile | Nearshore | Channel
0-1 70% 95%

1-2 88% 92%

2-3 91% 94%

3-4 90% 99%

4-5 77% 95%

5-6 85% 97%

6-7 88% 98%

7-8 85% 99%

8-9 85% 89%
9-10 87% 65%
10-11 77% 91%
11-12 82% 93%
12-13 46% 95%
13-14 90% 97%
14-15.7 83% 86%

The Round 2 surface sampling grid extends from RM 2 to 11 (Integral et al. 2004).
Over this portion of the LWR on river-mile-by-river-mile basis, the percentage area
with changes of 1 foot or less ranges from 77 to 91% for the nearshore region and
from 65 to 99% for channel (the 65% represents the depositional area at the
upstream end of the ISA; the next lowest value is 89%).
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4.0 CONCLUSIONS

Comparing bathymetric data over the 25-month T1T4 period indicates that a large
portion (41%) of the riverbed in the channcl zoncs shows no change in clevation
between the two surveys. Within the nearshore areas, deepened areas are
dominant (54%) over areas that showed no change (30%) or shallowed (16%).
Overall, 92% of the total channel area and 85% of the total nearshore area
surveyed shows less than 1-foot riverbed elevation change over the 25-month
measurement period; this is consistent with previous temporal comparisons.

The post-high-flow event data show that the February 2004, 130,000-cfs event
had relatively little effect on the study area, with only 2.8% of the nearshore and
0.9% of the channel areas showing changes greater than 1 foot in magnitude. The
channel depositional zone from RM 9 to 10 was the only segment not dominated
by cells showing no change. The magnitude and pattern of riverbed elevation
changes observed following this event are not notably different than the changes
observed previously (Integral et al. 2004).

Direct measurements of riverbed elevation changes in 2004 are consistent with
previous evaluations of the LWR physical system. The 1-foot (30-cm) surface
sediment sampling interval used in Round 2 nature and extent sampling should
capture changes in riverbed elevations over the great majority of the Portland
Harbor RI/FS site.
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Figure B-2a. Nearshore Area (<20' CRD) Bathymetry Changes (January 2002 to February

2004)
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CRD) Bathymetry Changes (January 2002 to February 2004)
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Winter 2004 Survey subtracted from the Winter 2002 Survey.

|

B2 1.1'to 15.2' (deepening)

Bathymetry Change
Data Sheet 1 {(No Change = +/- 1") /p
-18.7' to -1' (shallowing)
Scale: 1" - 800"
30911
0 400 800 Fzet

wG

Lower WILLAMETTE GROLP

integral

—— 2001 Bathymetry Contour -15'
River kdge - 2001
e} Bridge

* Docks & in-water Structures - 2001
- ==~ River Miles
-~ Navigation Channel

FEATURE SOURCES:
Bathyrietric Jata: Multibeam bathymstris surveys sondusted by David Evans
and Assosiates, Inc. in Dzg, 2001/Jan, 2002 and in Feb. 2004March, 2004.
Difference in Bathymetry: Values of the grid nodes for the Winter 2034 survey
were subtracted from arid node valuss for the Winter 2002 survey tc produce
this diference grid

Seven overlaping data flles are shown in these data sheets.

Transportation, Weter, Property, Zoning or Boundaries: Metro RLIS

Channel & River mi es: Ceveloped from USACOE information.

Rivor Edgo, Dosks & In watcr Strusturs: croated by diitizing on Ostober 2001
0.3 1t resolution color orthophotos.

File name: Faure_3a-q_change-3aiasses-2004.mxd

PLOT DATE: 08/78/04.

DO NOT QUOTE OR GITE. This document is currenty
under review by US EPA and its federal, state, and tribal
partners, and is subjed to change in whole or in oart.

Figure B-3a

Portland Harbor RI/FS

Round 1 Site Characterization Summary Report
Generalized Bathymetric Change; T1 to T4
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Map Document: (C\GIS\Projects\Portland_Harbor\L WG-Map-Projects\Bathy-Change\rigure_3a-g_1-4_change-3classes-2004.mxd)8/18/2004 -- 12:13:01 PM

Winter 2004 Survey subtracted from the Winter 2002 Survey.

Bathymetry Change =
Data Sheet 2 {(No Change = +/- 1") i
-17.1"' to -1' ( shallowing)
Scale: 1" = 800"
09101
222 1.1'to 29.5' (deepening) [ A

wG

LOoweR WILLAMETTE GROUF

r FEATURE SOURCES:

2001 Bathymetry Contour -15 Bathyretric Jata: Mulibeam bathymstric surveys conducted by David Evans
S B and Asaodisies, Inc. in Dag, 2001/Jan, 2002 nd in Fab. 2004 March, 2004

River Edge - 2001 Differsnce in Bathymetry: Values of the grid nodes for the Winter 203 survey
£ Brid were subiracted from grid node values for the Winter 2002 survey tc produce

ridge his diference grid
s ; Seven overlaping data files are shown in these dala shests.
Docks & in-water Structures - 2001 Transportaton, Waler, Propery, Zonng of Boundaries: MsroRLIS
. h Channel & River miss: Ceveloped fram USACOE nformation.
River Miles River Edge, Docks & In wator Structures: aroated by digizing on Ostobor 2001

0.33 ft. resolution color orthophotos.
File name: Fgurs_Sa-q_changs-3olasses-2004.mxd
PLOT JATE: 08/18/04.

Navigation Channel

DO NOT QUOTE OR GITE. This document is currenty
under review by US EPA and its federal, state, and tribal
partners, and is subjed to change in whole or in oart.

Figure B-3b

Portland Harbor RI/FS

Round 1 Site Characterization Summary Report
Generalized Bathymetric Change; T1 to T4
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Map Document: (C\GIS\Projects\Portland_Harbor\L WG-Map-Projecis\Bathy-Change\rigure_3a-g_1-4_change-3classes-2004.mxd)8/18/2004 -- 12:13:01 PM

Winter 2004 Survey subtracted from the Winter 2002 Survey.

Bathymetry Change
Data Sheet 3 {(No Change = +/- 1")

-8.7'to -1' (shallowing}
3091
222 1.1' 10 27.8' (deepening)

N

0 400

Scale: 1" = 800"
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integral

—— 2001 Bathymetry Contour -15'
River kdge - 2001
e} Bridge

* Docks & in-water Structures - 2001
- ==~ River Miles
-~ Navigation Channel

FEATURE SOURCES:
Bathyrietric Jata: Multibeam bathymstris surveys condusted by David Evans
and Assosiates, Inc. in Dzg, 2001/Jan, 2002 andin Feb. 2004March, 2004,
Difference in Bathymetry: Values of the grid nodes for the Winter 203 survey
were subtracted from arid node valuss for the Winter 2002 survey tc produce
this diference grid

Seven overlaping data files are shown in these data sheets.

Transportation, Weter, Property, Zoning or Boundaries: Metro RLIS

Channel & River mi es: Ceveloped from USACOE information.

Rivor Edgo, Dosks & In watcr Strusturs: eroated by digitizing on Ostober 2001
0.3 1t resolution color orthophotos.

File name: F aure_3a-q_change-3dasses-2004.mxd

PLOT DATE: 08/78/04.

DO NOT QUOTE OR GITE. This document is currenty
under review by US EPA and its federal, state, and tribal
partners, and is subjed to change in whole or in oart.

Figure B-3¢

Portland Harbor RI/FS

Round 1 Site Characterization Summary Report
Generalized Bathymetric Change; T1 to T4
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Map Document: (C\GIS\Projects\Portland_Harbor\L WG-Map-Projecis\Bathy-Change\rigure_3a-g_1-4_change-3classes-2004.mxd)8/18/2004 -- 12:13:01 PM

Winter 2004 Survey subtracted from the Winter 2002 Survey.

Bathymetry Change
Data Sheet 4 {No Change = +/-17)

___ -13.3' to -1" (shallowing)
091
B2 1.1'to 37.1' (deepening)

Q

Scale: 1" — 800"
0 400 80C
| IS E—

Feet
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LoweR WILLAMETTE GROUF

inteera|

—— 2001 Bathymetry Contour -15'
e River kdge - 2001
e} Bridge

* Docks & in-water Structures - 2001
- ==~ River Miles
-~ Navigation Channel

FEATURE SOURCES:
Bathyrietric Jata: Multibeam bathymstris surveys condusted by David Evans
and Assosiates, Inc. in Dzg, 2001/Jan, 2002 andin Feb. 2004March, 2004,
Difference in Bathymetry: Values of the grid nodes for the Winter 203 survey
were subtracted from arid node valuss for the Winter 2002 survey tc produce
this diference grid

Seven overlaping data files are shown in these data sheets.

Transportation, Weter, Property, Zoning or Boundaries: Metro RLIS

Channel & River mi es: Ceveloped from USACOE information.

Rivor Edgo, Dosks & In watcr Strusturs: eroated by digitizing on Ostober 2001
0.3 1t resolution color orthophotos.

File name: F aure_3a-q_change-3dasses-2004.mxd

PLOT DATE: 08/78/04.

DO NOT QUOTE OR GITE. This document is currenty
under review by US EPA and its federal, state, and tribal
partners, and is subjed to change in whole or in oart.

Figure B-3d

Portland Harbor RI/FS

Round 1 Site Characterization Summary Report
Generalized Bathymetric Change; T1 to T4
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Map Document: (C\GIS\Projects\Portland_Harbor\L WG-Map-Projects\Bathy-Change\rigure_3a-g_1-4_change-3classes-2004.mxd)8/18/2004 -- 12:13:01 PM

Winter 2004 Survey subtracted from the Winter 2002 Survey.

Bathymetry Change
Data Sheet 5 {No Change = +/- 17)

___ -10.5' to -1" (shallowing)
091
B2 1.1'to 16.5' (deepening)

Q

0 400
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800 Feet

G
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&
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e} Bridge

* Docks & in-water Structures - 2001
- ==~ River Miles
-~ Navigation Channel

FEATURE SOURCES:
Bathyrietric Jata: Multibeam bathymstris surveys sondusted by David Evans
and Assosiates, Inc. in Dzg, 2001/Jan, 2002 and in Feb. 2004March, 2004.
Difference in Bathymetry: Values of the grid nodes for the Winter 203 survey
were subtracted from arid node valuss for the Winter 2002 survey tc produce
this diference grid

Seven overlaping data files are shown in these data sheets.

Transportation, Weter, Property, Zoning or Boundaries: Metro RLIS

Channel & River mi es: Ceveloped from USACOE information.

Rivor Edgo, Dosks & In watcr Strusturs: croated by digtizing on Ostober 2001
0.3 1t resolution color orthophotos.

File name: F aure_3a-q_change-3dasses-2004.mxd

PLOT DATE: 08/78/04.

DO NOT QUOTE OR GITE. This document is currenty
under review by US EPA and its federal, state, and tribal
partners, and is subjed to change in whole or in oart.

Figure B-3e

Portland Harbor RI/FS

Round 1 Site Characterization Summary Report
Generalized Bathymetric Change; T1 to T4
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Map Document: (C\GIS\Projects\Portland_Harbor\L WG-Map-Projects\Bathy-Change\rigure_3a-g_1-4_change-3classes-2004.mxd)8/18/2004 -- 12:13:01 PM

Winter 2004 Survey subtracted from the Winter 2002 Survey.

Bathymetry Change
Data Sheet 6 {No Change = +/- 17)

__ -22.4' to -1' (shallowing)
091
B 1.1'to 36.8' (deepening)

=

0 400

<

Scale: 1" — 800"
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integral

—— 2001 Bathymetry Contour -15'
River kdge - 2001
e} Bridge

* Docks & in-water Structures - 2001
- ==~ River Miles
-~ Navigation Channel

FEATURE SOURCES:
Bathyrietric Jata: Multibeam bathymstris surveys sondusted by David Evans
and Assosiates, Inc. in Dzg, 2001/Jan, 2002 and in Feb. 2004March, 2004.
Difference in Bathymetry: Values of the grid nodes for the Winter 203 survey
were subtracted from arid node valuss for the Winter 2002 survey tc produce
this diference grid

Seven overlaping data files are shown in these data sheets.

Transportation, Weter, Property, Zoning or Boundaries: Metro RLIS

Channel & River mi es: Ceveloped from USACOE information.

Rivor Edgo, Dosks & In watcr Strusturs: croated by digtizing on Ostober 2001
0.3 1t resolution color orthophotos.

File name: F aure_3a-q_change-3dasses-2004.mxd

PLOT DATE: 08/78/04.

DO NOT QUOTE OR GITE. This document is currenty
under review by US EPA and its federal, state, and tribal
partners, and is subjed to change in whole or in oart.

Figure B-3f

Portland Harbor RI/FS

Round 1 Site Characterization Summary Report
Generalized Bathymetric Change; T1 to T4
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Map Document: (C\GIS\Projects\Portland_Harbor\L WG-Map-Projects\Bathy-Change\rigure_3a-g_1-4_change-3classes-2004.mxd)8/18/2004 -- 12:13:01 PM

Winter 2004 Survey subtracted from the Winter 2002 Survey.

Bathymetry Change
Data Sheet 7 (No change =+/- 1')

___ -14.4' to -1' (shallowing)
091
B 1.1'to 19.3' (deepening)

0 400

<K

Scale: 1" — 800"
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inteera|

—— 2001 Bathymetry Contour -15'
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* Docks & in-water Structures - 2001
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-~ Navigation Channel

FEATURE SOURCES:
Bathyrietric Jata: Multibeam bathymstris surveys sondusted by David Evans
and Assosiates, Inc. in Dzg, 2001/Jan, 2002 and in Feb. 2004March, 2004.
Difference in Bathymetry: Values of the grid nodes for the Winter 203 survey
were subtracted from arid node valuss for the Winter 2002 survey tc produce
this diference grid

Seven overlaping data files are shown in these data sheets.

Transportation, Weter, Property, Zoning or Boundaries: Metro RLIS

Channel & River mi es: Ceveloped from USACOE information.

Rivor Edgo, Dosks & In watcr Strusturs: croated by digtizing on Ostober 2001
0.3 1t resolution color orthophotos.

File name: F aure_3a-q_change-3dasses-2004.mxd

PLOT DATE: 08/78/04.

DO NOT QUOTE OR GITE. This document is currenty
under review by US EPA and its federal, state, and tribal
partners, and is subjed to change in whole or in oart.

Figure B-3g

Portland Harbor RI/FS

Round 1 Site Characterization Summary Report
Generalized Bathymetric Change; T1 to T4
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October 12, 2004

Lower Willamette Group

DRAFT

Figure B-4a. Nearshore Area (<20' CRD) Bathymetry Changes (May 2003 to February 2004)
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Lower Willamette Group

DRAFT

Figure B-4b. Channel Area (>20' CRD) Bathymetry Changes (May 2003 to February 2004)
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Portland Harbor RI/F§

LWG ) rort
. Round 1 Site Characterization Summary Report
Lower Willamette Group Appendix B
October 12, 2004
DRAFT
Table B-1a. Evaluation of T1T4 Bathymetric Change in Nearshore (<20' CRD) Areas Based on 1 Square Meter Cell Counts (Dredged Area Data Removed).
River Mile
Bathymetric Change 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 10-11 11-12 12-13 13-14 14-15.7 Totals
No Change (# of cells) % No Change
+-0.25' 15871 22914 27346 35642 21137 17217 31675 26869 39940 44547 12093 13209 1577 45134 131229 486,400 30.35%
% Shallowing
Shallowing (# of cells) (cumulative)
-0.5--0.25 5403 3742 2078 4948 4960 3625 5239 5923 7749 13299 4389 6267 421 7425 28626 104,094 40.46
2--1 1109 704 319 1883 5698 932 1435 4137 4702 7630 2308 2309 321 1149 12516 47,152 96.32
-3--2 108 76 25 251 11086 172 336 1017 1186 305 377 322 219 230 1031 6,761 98.94
4--3 19 1 3 54 314 91 92 157 213 83 200 154 7 44 154 1,660 99.59
-5--4 4 0 3 23 48 12 9 16 63 1" 214 69 8 8 42 530 99.80
-6--5 1 0 0 3 10 4 1 5 16 0 145 16 6 0 17 224 99.88
-7--6 0 0 0 0 5 0 0 3 4 0 105 17 1 1 12 148 99.94
-8--7 0 0 0 0 1 0 0 6 0 0 67 6 0 1 9 90 99.98
9--8 0 0 0 0 1 0 0 0 0 0 13 8 0 0 11 33 99.99
-10--9 2 0 0 0 0 0 0 0 0 0 9 4 0 0 3 18 100.00
-30--10 1 0 0 0 0 0 0 0 0 0 4 4 0 0 3 12 100.00
-55--30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100.00
Total cells shallowing 12449 7009 3648 11105 17909 7610 10982 17797 20866 34684 12527 15212 1447 13525 70521 257,291
% Deepening
Deepening (# of cells) (cumulative)
0.5-0.25 6928 30248 69951 51135 6100 7430 19287 15382 23867 46897 4175 5357 1581 41049 60759 45.43

1-2 16026 7020 10021 7599 £069 4040 6825 5882 9010 9696 4463 3230 8060 8874 34367 140,182 94.27
2-3 3946 2041 900 1926 1153 784 1248 1191 2053 2307 1120 1517 1810 208 7407 29611 97.71
3-4 1927 858 483 719 254 257 309 705 594 694 261 514 396 -3388 -2388 2,195 97.97
4-5 609 287 152 263 89 81 61 118 336 62 96 126 75 509 290 3,154 98.34
5-6 173 171 26 48 34 26 5 49 250 15 30 31 27 41 984 2,810 98.66
6-7 52 64 5 34 16 16 1 1" 148 1 20 13 13 1122 1056 2,572 98.96
7-8 25 34 9 €0 16 1" 1 4 101 0 10 1 2 1082 1175 2,531 99.26
8-9 12 7 5 82 10 3 1 1 76 0 2 1 1 1056 924 2,181 99.51
9-10 2 20 1 67 13 6 0 0 52 0 1 0 1 894 1080 2,137 99.76
10-45 10 23 0 224 35 13 2 0 114 0 5 3 0 708 909 2,046 100.00
Total cells deepening 50709 64002 106592 85480 20255 19330 45487 42344 63350 84566 15821 16838 17493 74495 152053 858,815
TOTAL CELLS 79029 93925 137586 132227 59301 44157 88144 87010 124156 163797 40441 45259 20517 133154 353803 1,602,506
Percentages 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 10-11 11-12 12-13 13-14 14-15.7
No change 20% 24% 20% 27% 36% 3004 36% 31% 320 27% 30% 20% 8% 349 37% 30%
Shallowing 16% % 3% 8% 30% 17% 12% 20% 17% 21% 31% 349% % 10% 20% 16%
Deepening 64% 68% 77% 65% 34% 44% 52% 49% 51% 52% 39% 37% 85% 56% 43% 54%

Total Shallowing, Deepening (> +/- 1ft)/Total cells 15.4%

Total Nearshore Area with Shallowing, Deepening (> +/- 1ft) 246,047 square imeters

DO NOT QUOTE OR CITE

This document is currently under review by US EPA
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October 12, 2004
DRAFT
Table B-1b. Evaluation of T1T4 Bathymetric Change in Channel (>20' CRD) Areas Based on 1 Square Meter Cell Counts (Dredged Area Data Removed).
River Mile
Bathymetric Change 0-1 1-2 2-3 3-4 45 5-6 6-7 7-8 8-9 9-10 10-11 11-12 12-13 13-14  14-157 Totals
No Change (# of cells) % No Change
+-0.25 239274 233847 254564 498972 424009 189659 224664 474254 470878 144837 144974 116529 130152 126617 180324 3,853,554 41.33%
% Shallowing
Shaliowing (# of cells) (cumulative)
-0.5--025 14660 52686 153308 94648 98167 14108 12099 112275 134967 64032 36242 18778 9455 6266 50304 871,995 4145
2-- 2685 35203 31834 2131 21491 4194 1780 5461 107371 137689 23836 10617 3376 1339 18327 407,424 9431
3--2 308 56 238 34 549 1201 337 978 3983 67881 11937 2529 711 324 1371 92,438 98.70
4--3 8 4 156 0 152 516 136 31 343 16670 5086 769 204 88 137 24,300 99.86
5-4 1 1 65 1 85 271 59 7 61 27 873 288 69 29 16 1,853 99.95
6--5 0 1 30 0 57 25 7 2 13 1 114 83 22 15 16 386 99.96
-7--6 0 1 33 0 48 0 8 1 4 0 103 55 14 3 12 282 99.98
-8--7 0 2 61 0 25 0 3 1 3 0 131 27 4 0 14 271 99.99
-9--8 0 2 19 0 10 0 1 0 2 0 17 26 3 0 4 84 99.99
-10--9 0 0 1 0 0 0 1 0 4 0 0 13 0 1 6 26 100.00
-30--10 0 5 0 0 0 0 1 4 12 0 0 46 0 0 12 80 100.00
-55--30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100.00
Total cells shallowing 26904 151433 308698 113568 226751 30674 20776 155553 385100 381381 101827 49544 20386 12189 118703 2,103,487

% Deepening
Deepening (# of cells) (cumulative)

99.76

969 733
180 141 99.81
102 49 98 978 2,075 99.87
62 60 589 1,858 99.93
50 49 6 33 523 1,199 99.96
36 28 1 15 383 125 682 99.98
17 10 0 3 193 70 333 99.99
0 2 6 0 2 61 6 103 100.00
10-45 1 0 7 0 1 13 21 94 100.00
Total cells deepening 242265 245233 157682 110549 110470 307454 204074 246664 275109 274145 269314 3,367,288
TOTAL CELLS 508443 630513 720944 723089 761230 526603 552894 833881 1091984 636781 518291 412737 425647 412951 568341 9,324,329
Percentages 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 10-11 11-12 12-13 13-14 14-15.7
No change 47% 37% 35% 69% 56% 36% 41% 7% 43% 23% 28% 28% 31% 31% 32% 41%
Shallowing 5% 24% 43% 16% 30% 6% 4% 19% 35% 60% 20% 12% 5% 3% 21% 23%
Deepening 48% 39% 22% 15% 15% 58% 56% 24% 22% 17% 52% 60% 65% 66% 47% 36%
Total Shallowing, Deepening (> +/- 1ft)/Total cells 7.9%
Total Channel Area with Shallowing, Deepening (> +/- 1ft) 736,945 square meters

DO NOT QUOTE OR CITE
This document is currently under review by US EPA
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DRAFT
Table B-2a. Evaluation of T3T4 Bathymetric Change in Nearshore (<20' CRD) Areas Based on 1 Square Meter Cell Counts.
River Mile
Bathymetric Change 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 10-11 11-12 12-13 13-14 14-15.7 Totals
No Change (# of cells) % No Change
+-0.25' 59477 87306 116600 103585 46062 39556 81837 69189 88281 122472 26180 27140 16033 127953 293949 1,305,620 71.16%
% Shallowing
Shallowing (# of cells) (cumulative)
-0.5--0.25 3454 2546 1704 4480 2868 5352 6328 4024 8384 10565 2956 5441 2382 6508 28186 95,178 58.87

2--1 776 496 308 898 683 682 886 3092 416 312 1062 524 1413 3261 15,645 98.03
-3--2 100 52 40 126 122 45 132 438 85 28 168 158 230 359 2,260 99.43
4--3 21 17 8 €8 30 16 12 77 16 9 16 127 54 64 589 99.80
-5--4 4 15 7 20 9 2 1 20 3 2 8 61 6 27 198 99.92
-6--5 0 7 0 2 12 4 3 5 0 0 1 12 1 12 66 99.96
-7--6 0 7 0 0 5 0 3 5 0 0 1 3 2 2 31 99.98
-8--7 0 3 0 0 4 0 0 0 0 0 0 0 0 0 8 99.98
-9--8 0 1 0 0 4 0 0 0 0 0 0 1 0 0 8 99.99
-10--9 0 2 0 0 2 0 0 0 0 0 0 2 0 0 6 99.99
-30--10 0 0 0 3 7 0 0 0 0 0 0 0 0 0 11 100.00
-55--30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100.00
Total cells shallowing 391 4323 3382 8265 5641 8439 16396 8835 13404 S020 8644 4341 13176 44606 161,670

% Deepening
Deepening (# of cells) (cumulative)
0.5-0.25 65.77

14154 10000 22530 28033 17041 7778 10839 14277 19794 25948 7279 6286 3791 19067 34871

1-2 1505 744 973 2142 2008 1029 865 2378 2147 2349 756 1715 1439 2130 3309 25487 98.15
2-3 133 76 135 610 292 105 128 459 576 237 126 262 131 342 385 3,997 99.24
3-4 126 8 20 318 60 42 49 35 175 39 36 61 15 73 54 1,111 99.54
4-5 70 0 21 168 33 25 25 4 50 5 15 21 5 17 13 472 99.67
5-6 12 0 21 98 32 27 1" 2 24 2 4 9 0 3 5 250 99.74
6-7 0 0 10 75 42 15 7 2 21 1 3 5 0 1 3 185 99.79
7-8 0 0 4 92 19 10 15 0 12 1 2 0 0 0 2 157 99.83
8-9 0 0 6 59 19 8 1" 0 10 0 0 3 0 0 1 117 99.86
9-10 0 0 11 €3 12 4 0 0 9 0 1 1 0 0 0 101 99.89
10-45 0 0 9 119 245 7 0 0 15 11 4 0 0 0 0 410 100.00
Total cells deepening 25183 13606 29461 39400 29211 12487 15719 23100 29760 39545 11365 12355 7672 27244 51373 367481
TOTAL CELLS 91051 105235 149443 151250 30964 60482 107952 99396 136376 175421 12565 28139 28096 168373 389328 1,834,771
Percentages 0-1 1-2 23 34 4-5 5-6 6-7 7-8 8-9 9-10 10-11 11-12 12-13 13-14 14-15.7
No change 65% 83% 78% 68% 57% 65% 76% 69% 64% 70% 62% 56% 57% 76% 76% 1%
Shallowing 7% 4% 2% 5% 7% 14% 10% % 14% 8% 12% 18% 16% 8% 11% 9%
Deepening 28% 13% 20% 26% 36% 21% 15% 23% 22% 23% 27% 26% 27% 16% 13% 20%

Total Shallowing, Deepening (> +/- 1ft)/Total cells 2.8%

Total Nearshore Area with Shallowing, Deepening (> +/- 111) 51,109 square meters

DO NOT QUOTE OR CITE

This document is currently under review by US EPA
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DRAFT
Table B-2b. Evaluation of T3T4 Bathymetric Change in Channel (>20' CRD) Areas Based on 1 Square Meter Cell Counts.
River Mile
Bathymetric Change 0-1 1-2 2-3 3-4 4-5 5-6 6-7 7-8 89 9-10 10-11 11-12 12-13 13-14  14-157 Totals
No Change (¥ of cells) % No Change
+-0.25 400161 548101 646218 664106 653094 423416 473976 736433 773123 312259 406293 331303 348742 352147 477394 7,546,766 80.18%
% Shallowing
Shallowing (# of cells) (cumulative)
-0.5

0.25 4716 42021 50430 5783 50791 16295 4296 57962 169771 120656 30806 16839 7780 2176 30266 610,588 62.23

618 537 113 281 2132 22178 5178 1199 138 602 45,830 99.55
-3--2 166 81 48 39 117 163 49 125 93 20 271 1944 305 61 66 3,548 99.91
4--3 0 0 10 7 29 42 19 35 1" 3 0 267 126 25 18 592 99.97
-5--4 0 0 0 1 9 4 7 14 € 1 0 60 24 13 7 146 99.99
-6--5 0 0 0 0 2 1 6 6 3 0 0 23 9 10 6 66 99.99
-7--6 0 0 0 0 2 0 2 4 3 0 0 3 2 2 3 21 100.00
-8--7 0 0 1 0 1 0 0 1 3 0 0 7 1 1 1 16 100.00
-9--8 0 0 0 0 2 0 0 0 2 0 0 4 0 0 2 10 100.00
-10--9 0 0 0 0 0 0 1 0 4 0 0 3 0 0 0 8 100.00
-30--10 0 0 0 0 0 0 1 0 9 0 0 3 0 0 1 14 100.00
-55--30 0 0 0 0 0 0 0 0 o] 0 0 0 0 0 0 0 100.00
Total cells shallowing 6709 44850 51395 7410 53986 24879 5597 64746 244203 317665 71125 35515 12995 3147 36922 981,144
% Deepening
Deepening (# of cells) (cumulative)

- 3 6

2-3 215 58 13 177 28 185 3

3-4 80 4 1 37 1 84 2

4-5 56 0 0 32 8 68 0

5-6 36 0 0 23 1 48 0

6-7 23 0 0 21 0 37 0

7-8 18 0 0 32 0 33 0

8-9 4 0 0 36 0 15 0

9-10 0 0 0 24 0 14 0

10-45 o} 0 0 204 0 14 0

Total cells deepening 106132 47429 31652 53660 63369 82823 72756 6491 54727 1106 39566 58265 62218 884,336

TOTAL CELLS 513002 640380 729265 725176 770449 531118 552329 866089 1072053 640991 516984 418982 445335 413559 576534 9,412,246
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